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.4.THU (’OLlUiK |•IUNT(^'() OF OAltFFT VAHNS. 

(IHA^TEli I. 


THF: STUTT(''I’UJIE OK THE WOOL KIllJtE -PHYSICAL \NI) CHEMT- 
(’AL PUO[*KJiTTES— wool- (I Itl-IASE — A('T]ON OP IfKAT— 
ALKALIES— ACIDS ON WOOl-— AFPINITV FOR COLOURTNO 
MATT PRS—WTfoLJ JONS AND WOJISTEDS. 

In onlci’ to ollaiii tlui Ix'st results iu ori' U'xtilo imiinifactuiT’s, 
it IS iK'ci'ssary that those eii^^a^Tul iii the work should have a 
dear and iiitelli^feiit jd{;a of tlu! nature of tlie raw materials 
which pass tlirouj^li tlieir liaiids. No fibre recpiires more 
careful aftt'utioii m this resjurt than avooI. Its structura] 
and chemical dihereiices from tlu' ve}:^('tahle lihrc's render it 
more dilVvcnit ol^ suecc'sslnl tniatment. It imist always b(‘ 
remembered that th^ l)«‘st possible rcjsults can only lu; ohtaimid 
where tlieri- is 4 . thoroa^di technical knowledge of th(5 various 
jirocesses throuf^h which the fibre passes. Before treating; of 
the scouring and bl(^achinj» of th(! wool, tllferefore, it may he 
of ad v'antage to state k'iefly some of the physical and chemical 
characteristics of the wool fibn;. When viewed under the 
•microscojiie, 'a typical wool fibre represents an appearj^nce 
similai* to Fig. 1. 


Wool IJihre.' 

It will be seen that the fibre is covered externally with 
Jihin platfis, irrt^gula* in shape, and arranged similar to the 

scales df the fish or tiles on a roqf. This is a^very char^cter- 

•1 
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istic appearance of wool, and one which makes dt readily 
recognised among the other textile fibres. This rough 
surfaces of the wool jdays a most important part in causing 
the “feltings” or “milling” of woollen material. When 
subjected to friction in the scouring ])rocess, and es])('Ciariy if 
a slight exc(!ss i)f alkali be present, th(! scales of the fibres 
become matted and int(‘rlocked with each otlvcr, and oannok 



Fi(J. 1. 'rypical wool fibri', iis soon undel- luioroscopc (sliowing 
opilholial scales). 

reaMily be separated. This matting or “felting” poperty 
is taken advantage of in the process of “ milling ” for the 
manufacture of various woollen articles, such as flannels, 
felt hats, tweeds, eti;. 

Tliis felting property, however, is a sorious drawback in 
the scouring and dyeing of yarn, ana every care must^b^ 
taken to avoid it. Long , boiling, over-steaming (see Fig. 



STRUCTURE OF THE WO"oi^ FIBRE. ^3 

13 ), rou^ treatment, and too higli a tomperatule* in the 
scouring operations are all apt to produce felting. 

Under the external covciriiig of scales lies the*cortical 
subst^ce of the wool fibrci itself, whicri forms, in most cases, 
the wlio 4 e inside portion of tlie fibre. Tliis c.onsists of luindjes 
of long narrow cells of a horny nature, winch ])oss(‘ss a 
•i<!riaii? allimty*for colounng math'rs. W^ien ilg.i wool fibre 
is (tisinhigr^tc'd, either hy tlui action of snljihuric acid or hy 
e\c('ssiY(' iK'atnig (see illustnfftion under Steaming, b^ig. 15 , 
H), tht'S(‘ c('lls beconu' se[>jirated and gi\e to it s, fil)rons 
a})p('aranc(' wlu'ii vu'Wi'd nndc'r tb(‘ nncroscojli'. In dyi'iiig 
or (‘oloiir prinimg on wool it is n('(*essary to liavi; tli<' pi’esi'iice 
<d‘ an acid to'fix tlie colours in tlu' fibri'. lln’s is ascril)ed to 
tile action of till' acid or mordant in o])ening tliest' <'xt('rnal 
. pitludial scales, and allowing tlu' dyi* solution to enter into 
the interior of the lihre. 

I'lnj.sical u‘s.~ What arc' known as “ kem])s ” are 

dead or histrc'less fibre's, more' resembling ban*, wliicli do 
II t possc'ss the usual ap^u'arancH! of wool uiidc'i* tlui mic'ro- 
scopc!. Tl^c' scahm aie, gc'pc'j-ally invisible, and thi' fibre is 
so dense as to hc' sh^ost opacpic'. Such fibres have no 
attraction for c-douring mattc'rs, and it will bc' noticc'd that 
dyc'd yarns, having a cjuantity of kc'inp, look dry and poor 
ft] colour. 

Wools difh'r grcMtly in their affinity for colouring matters^ 
Those taken from slieep tliat have had disease’, or tliosc' cut 
from the ^load animal, never dye so bright and rich colours 
as the MSOol cut from flic healthy living animal. CJievreul, in 
his reseai;ches »n lliis subjecit, shown that three *811011 
specimens of wool-'gp.ve diflerenl^ colours when dyed in the 
same dy#bath. J'rom what has l^^en stated it will be seen 
• that the wool fibre is much more sensitive and easier damaged 
thali the vegetable fibres^ such as cotton f>r linen, and we 
cannot wonder that so delicately constructed* a fibre, only 
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Wt 7 T 7 inch in diameter, and having BOOO scalefTpcr inch, 
is so rc^adily injured in the various processes of manufacture. 

Physical Properties . — Three ])liysical properties of wool are 
of interest to the tex’tihi maimfaetunir. These are :»rn) its 
pow(n* of a])sorhing moisture, or hyifroscop icily ; (2)' lustre; 
(3) clasticily. 

0) Wli(‘n oiT^inary raw wool is dried** at 212'*’ Falfl* 
(UK)' C.) it Ios('s on an averag(' 18*25 per exuit. of moistljn' ; 
})ut wlien e\])os(‘d to temp(n*«,l nr(‘s al)o\(! this the libn; is 
injured. When lying (!X])osed to the air in line dry weather 
it is found to'^contain sometliiug lila* 12 per (‘(Hit. moistun^, 
while in a damp foggy aimospher<‘ it Jias been found to 
ahsorl) 30 pei' cent, of its weight of \vat(T. This h 3 ^gros(;opic 
naturi' of iiuicitshcd 'wool rcnidin’s it nec-essary to fix a certain 
official standard of moisture present in the wool, and various 
wool conditioning estahlishnu'nts, condu(d('d on similar prin- 
ciples to sdk conditioning, iiavt' been institutcul in the gn'at 
wool ceiitr(!S on tlu' continent and also at Bradford. The 
legal amount of moisture allowi'd is 18*25 piu* ci'iit. 

(2) The lustre of wool is aiiothi'i* important feature to he 
considered. Idiis varii's consideral>ly with the variety of 
W’ools. The- lustre of the filire depeiids jirincipally upon the 
arrangement and transparency of its ('xh'.rnai scales. If these 
lie close and flat, to the surface of the fihri', it will give a fibPe 
V)f good lustre. If, on tlu' other hapd, the scal(!s are rough 
hnd outstanding, *as in our illustration Fig. 1, a non-lustre 
wool is produced. Hard glossy wools, \\'ith n hjgh lustre^, 
do not as a rule dye so readily as those possessed o^ little or 
no lustre. Tliis might lie presupposed from ,the fact we have 
already stattxl, that, in dyeing, the scaler - are opened by the 
gelitle action of an acid, fjnd tlie colouring^ matter ir thereby 
admitted into the interior of the fibre. 

(8) The clastkity of the wool fibre is readily determined by 
gra^dually stretching out a « selected fibre until it bre'aks, and 
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then notiiig how the ])rokcn parts rebonitd It) theh-,«fonner 
position. A fibre of little elastieity remains in much the same 
position, similar tt") a thread of cotton, while a goo(l elastic 
fibr('. shrinks and twists ii]) when ov^y-str('t(‘.h(yI. 

T'fSs. (jiiality of a wool is di'terniined by paying careful 
attention to its various physical ])n)pt‘rties, ('lasiieity, hisis’i', 
,joftn(‘<jis of feeh length of tibri' or staple, its wavnu'ss and 
streifgth. * * 

Clieniiriil ('(»iipositt(ui — Tii^its chemical constitution the 
wool fibiv' ditlers from any of the \eg('tal)le tibriis, in con- 
taiinmg itih.‘>n‘n aaid siilpinii. The piiri' fibri‘,^wlu'n eJeansod 
iroiii all fori'igii ina,tters, consists of an organic substance 
(‘,all‘'d Iryatnic (or "The iu>iH substance), similar in ch«‘mical 
constitution to born, leathers, wbaleboiu', et<'. As the coni- 
posiiion of tins substance varies consid(irabl\ -especially in 
tlu' p('rcentag(' of snljihur — it cannot Ik' looked upon as a 
deliiiit(‘ cbeinieal coiopound, to which a- formula could bo 
assigned, ddie following analysis may be taken as rejire- 
^^■nting the avc'raj'c composition of the wool librti proper : — 

('ar^^oii . .... ])i‘r (‘('lit. 

llv(lro''»'n 7*s7 

t).\>g('ii . . . . 2‘1‘(»(» ,, 

Nitrogc'ri ^ 1.^•S|■» ,, 

Sui])liur ... ... :5*or> ,, 

K^)- 

When the fibre is ImriiiMl it leaves an, ash amounting ^0 
about i pei^ ccnit., consisting of phosphates of lime and 
magnesia, sulphate and carbonate of lime, with a small 
quantity of silica and peroxidt^ of iron. 

The presence of sulphur in flie natural wool, amounting 
to as hjgh as 8 pel’ centr., is afi interesting feature, wlpch, 
however, carries .with it some jllactical disadvantages. It 
js^for thk reason thflt bright and light colours cannot be 
dyed oli w’ool in a dye Bath made of co})per or lead. This 
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fact is Y/ell kndwn'to practical dyers. In the Gobelins Dye 
Works, when under the superintendence of M. E. Chevrepl, 
before Eyeing very delicate shades, the wdollen yams were 
left for twenty-four hqjars in a bath of dilute milk of lime, 
then washed in fresh water and diluted hydrochlori^ acid, 
an^ then finally washed in clean water. This process 
diminishes the amount of sulphur present by one-hal/, and^ 
thus preveifts the* drawback of the wool b(‘comifig tihged 
brovm. The presence of the sulphur in the woof manifests 
itself in the steaming of the printed yarns {q.v.), where a 
swatch printec]^ with a paste containing sugar of lead or 
crystals of tin is changed into a brown colour, from the 
presence of the sulphides of these metalk being formed on 
the fibre;. 

The wool as it comes direct from the sheep’s back con- 
tains two impurities of special importaruje, i.e., a large 
amount of natural pomatum or gi’ease, called yolk^ and 
the dried up sweat from the sheep, called Huint. These 
natural oily products are of special interest to the dyer 
and textile colourist, because on their perfect removal by 
scouring and washing largely depends his succe*8s in ob- 
taining level and beautiful sliades in *hife dyeing and colour 
printing opc'rations. , ' ' 

The wool grease or yoUc is insoluble in water, but*» 
soluble in cth(‘r, benzene, bisulphide; of carbon, petroleum, 
et^c. The chomica^ nature of this wool fat is ixighly com- 
plicated, consisting as it does of cholesterin aijd isocholos- 
trini with .varying quantities of the fatty acids, stearic and 
palmitic. Sonietim(;s the term wool fat im^dies tlie two 
bodies* combined, i.c., yolk ahd suint, representing ^he total 
fatty matter present in the ’raw wool. ' ^ 

Piyre lanoline or wool *fat, which was, formerly washed 
off and ran away into the rivers, has 'now become utilised . 
as a medical and toilet requisite. * It is a white creamy 
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substance, used for making certain ointfherfts, aji^* forms 
an, emollient preparation for the skin. 

In its crude fbrm it is used as a lubricant, or distilled 
for the making of olein and stearin. , 

and Suint. — The natural fatty matters present on 
the wool, which arc sohihle in waici\ are all included in the 
^erm mioU. This soluble portion consists of the fatty acids, 
oleic* an^ stearic, combined with po^sh, a*hd smaller 
amounts of other different substan(iC8. 

G (in (Tally the water in which raw wool has been washed 
shows a stiongly alkaliiui reaction from the |^rescnce of the 
carbonate of potash naturally present in the wool perspi- 
rat’on. 

In washing raw' wool, therefore, this natural alkali or 
potash soap materially helps in the cleansing operations. 
What are sometimes termed “ pitchy ” wools are those 
having an excxiss of the fatty matters imoluhle in water, 
i.e,, “yolk,” which, being a not (easily saponified fat, re- 
quires an increa8(‘(l quantity of the scouring materials. This 
explains the difhculty often experienced in scouring raw 
wools. * • 

In the various processes of manufacture, wool requires to 
be jealously guarded agai^ist thre(5 principal dangers, i.e.^ 
mc/xcesfdvc heat, strong alkalies, and strong acAds. 

Action of Heat on Wool. — When woof is boiled for ^a 
lengthened period wit^ water, the fibre ^pses its lustre, felts 
readily, an^ shows signs of slight decomposition by the 
traces^ of ammonia and sulphuretted hydrogen .gas given 
off. In the operations of dyeing and scouring it is of the 
greatest* importance that the tvool be not kept tob long 
exposed to the action of the tieated liquids, (Especially in 
scouring where* the presence of ^n alkali is necessary. 
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"Action of Ai.kalies and x4.cids on Wool. 

Actiosi of Alkalies . — Caustic alkalies, suohT as soda (Na HO) 
or potash (KHO), have a highly injurious effect on wool 
under any conditions. When wool is immersed iiv dilute 
warm sf)lutions of such alkalies, it gTadually dissolves, 
forming a soapy li(piid ; and this destructive action proves^ 
the great danger Vjf the scourer using scouring alkklies, 
tht; (ixact natures of which lit* is ignorant, (krbonatt^d 
alkalitJK for wool (deansing sliould lx; absolutely tree from 
any canslic, s(ya or potash. ])iliit(^ solutions of carbonate 
of potash or soda have very little injuj-ious effect on the 
wool fibre, and can therefore be employed, with the addi- 
tion of soap, for the ck'ansing of wool. Soap and carlxmate 
of ammonia (sal- volatile) have tlu* least injurious (effect, 
and are employ(^d in scouring the ffiuist qualitit*s of wool. 

Action of Acids. — Dilute hydrocdiloric and sulphuric acids 
have littk* or no action on wool even at the boil, beyond 
opening out the scales of the fibre, and thereby giving it a 
somewhat harsh feid to the touch. CcYicentrated acids, 
however, destroy th(^ fibre. Wool stands the action of acids 
much better than cotton, and this fact is taken advantage 
of in separating cotton finm w(pl in rags Containing both 
kinds of fibres. Thv mixed rags are steeped in dilute* 
sulphuric; acid for some time, then dried in a stove at a 
gpod heat, when thp cotton fibre is completely disintegrated, 
and can be beaten out as dust ; while the wool Remains com- 
pars-tively. uninjured. This process is known as “carbonis- 
ing” or “extracting” of rags. Tn printing calico, or carpet 
yarns,' due care must be exercised in not mg-king the* printing 
passes too strongly acid, oi*' adding an excess of njordant. 
Such conditions render tluf yarn tender, and' give it a harsh 
feel after passing through the steamifig process (yee chap, 
xiv., Figs. 14 and 15). 
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Affinity for Colouring Matters. 

Wool, unlike •the vegetable fibres, has a marketl affinity 
for certain colouriiifjf matters, especially ihotie of aniline 
origih^'^.with wliich it can be dyed witliout the assistance of 
any mordant. In this respect it is b(jtter even than sflk. 
g^riie many dil'lerent qualities of wool bdiave* ditterently 
towjtrds colouring matters, but it is geiferally ^’ound to be 
th('. cas(' tfiat the finer (pialities, and those having a high 
lustr(', do not take the dy(“ so readily as those of a coarser 
and more ()])en nature. Mohair and al})acin^, for example, * 
are found difficult to dye. 

Wools arc' divided into two ])rincipal divisions, ij\, card- 
ing wools, and combing wools. The first arc' short wools, 
and tlui lattcM- long wools. The fabric.s woven from these 
are tc'rnic'd, m the first c.ase, mtoUcns, and in the other, 
worslcda . according as th(' one or th(' other is employed. 
Carding wools employed in the manufacture of woollens 
posscjss in a high degrc'c' the* quality of felting already con- 
sidcTcd ; •while flic combing wools employed for worsteds 
are not so liable tc* f^lt, and are consecjuently more suited 
for yarns, hosi«ry, etc.* Tt is considerc'd a long stapled fibre 
when it exceeds 1 h inches. ( For the counts of worsted yams, 
and other useful dfi,ta, see the Appendix.) 



CHAPTEE IT. 

YAIIN RCOUHTNCt — METHODS EMPLOYED — TEMPEIJATURE "OF 
SCOURING TROUGH— CLEANSING MATERIALS— STRETCH- 
ING— SOFT WATER— MAGMA RECOVERY. 

Wool Scouring. 

It has already bociti stated that raw wool, as it .eoines from 
the sheep’s back, is in a f^reasy condition from the presence 
of certain fatty matters. Wools in this raw state are techni- 
cally known as in the (/rrase. This natural ^^rease must be 
completely r(*moved by the process of scouring with soap and 
weak carbon ahul alkalies before* the wool can be dyed or 
printed. It is of the utmost importamu) that the cleansing 
of the wool be thoroughly well done, othervidse poor, uneven 
dyeing and unsatisfac-tory colours an* the result. 

After tlu^ raw wool has been cleanse*d it requires, before 
being spun into yarns, the addition of a certain amount of oil. 
Wqollcm yarn and cloth contain olive oil, oleic; acid, or an* 
ejnulsion which is sprinkled on the fibre as it is being spun. 
This oily matt(;r must again be removed by scouring agents 
before the yarn is ready for dyeing or bleaching, 

Before* wool scouring machines were introduced the 
operation of hand scouring was a very labori(juB and at the 
same time an unpk;asant tasiv. Stale urin^, or Imit lias been 
employed from the earliest times for tb'is purpose, ,and its 
efficac^^ as a detergent is Jue to the carbonate of ammonia 
which it contains. Wool scoured witlf'lant possesses all its 
natural 8oftnesf|. lustre and ^ elasticity, but the disa^eeable 
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smell imparted to it is an objection. Tlie stibject df wool 
BC(4uring has received, for over a hundred years, more 
attention on the "continent than in our own countsy. As 
an interesting fact, showing with V'kat i-eligi®us care the 
subject\was treated in German^ over a hundred and seventy 
years ago, it may lx; staled that the ministers were ordei^d 
reiki from khe pulpits the most approved methods of 
wool* scouring and sorting. (See S()iit]ni\m (hlonial Wools.) 

Wooll(;n and worsted yarns, when received from the 
spinners, contain tlu; oil whu;li is purposely added to facilitate 
the spinning operations. In this oily conditii^i the yarn is 
C]uit(' unsuited (‘ither for dyc'ing or colour printing, as the 
oil} surface^)! the* fibre })revents the proper absorption of 
the colouring mattcu*. The removal of this spinner’s oil 
necessitates tlu' ojieration of scouring with soap and weak 
carbonated alkalies. Th(‘ weight of the oil present in carpet 
yarns varies according to th(‘ (piahty of the wool and the 
nature of tlu' yarns -wlu'ther woollen or worsted ; but it is 
generally understood that from (> to 10, or even in the heavier 
yarns as high as JT) j)er cent, is th(‘ usual amount. In the 
case of worstcid yarns 10 |W cent, is tlu; av('rag(‘, and 15 per 
cent, in woollens, f^hould it however ex(;eed this, it may 
be (;onsider('d a? unduly wgightc'd with oil. This excessive 
iveighting of yarns with oil is a great objection, and forms jin 
important feature in the selection of a yarn. It causes aij, 
unnecessary increase in the (‘xpenditure ok soap and scouring 
liquid, in ord^r to efh’ct its compk’te removal. Hence arises 
the necessity for all carpet manufacturc'rs to make a pre- 
liminary test always behire buying a yarn in its oily condition, 
in order to see thi^t^it is not oviu'weighted with oil. From the 
loss in \^eight of the wool*, after •c.artd’ui semiring and dryijig, 
it is easy to calciilaite the percentage of loss, which represents 
thA amouAt of oil tharwas present in the yarn. In practice 
it is foAnd that some ya*Ins scour much easier than others. 
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owing to. the nature and quantity of the oil used in their 
spinning. If the oil used be a glyceride, such as olive (f'il, 
saponific-ation is easily accompli slujd, but if it belongs to the 
hydro-carbon or miiu'nl series of oils, as sometimes emjiloyed 
in the lower class yarns, saponification is rend(T('d more 
diliicult, according to the proportion of mineral oil pn^sent. 
Th('- exact (juantities of the scumrmg agents r/‘qni]-(‘d for th(*. 
complete; cleansing of a yarn is therefon; only gained after a 
lew experimental trials. The eiiqiloyment of an emulsion or 
a iH'.utralised solution of sulphated castor oil for the sjiinning 
of yarns has be ui in use for some time', both in this country 
and on tlu; continent. Yarns spun witli tins emulsion, or 
soluble oil, have the grc'at advantage of requiring little soap 
for tlu'ir (dcansing ; in some (;ases a wasli in clean warm water 
being sulhcient to ri'inove a, II imjiurities. It is r(;adily seen 
that a (;onsiderabI(‘ saving m scouring materials would be 
effected if this soluble oil or (‘inulsion spinning became more 
general. The thorough ch'ansmg of a yarn in scouring is of 
as much importance in carjict making as in dyeing. If this 
be not jiroperly ]KTformed, either from an insuflicii'iit (juantity 
of soap or too hasty manijuilation, the colours in the printing 
do not fix equally on tlu; fibre, and blotchy, muiven work is 
])roduced. The coloui's of an inqiortant pattern may receive 
the careful attiaition of the print master during tlu; printing 
process, and every care be takim to have thiun level in tone ; 
yet the pattern may turn out uiuiven and “ strip(;y ” in colour 
from this insufficient s(;ouring. It is difficult to lay down 
haril and fast rules regarding the scouring of carpet yarns, as 
they differ so widely in quality of fihre and percentage and 
nature of tlu; oil used in spinning. The proportions of 
sconring materials have accordingly to he altered to, suit the 
requirements of the jiarticular yarns. 

Sconrlmj Maclime- -The scouring of'^he yarn may be diAue 
solely by the hand, by shaking the iianks to and fro'- several 
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times in the soapy liquid ; or it may be Better and quicker 
pciformed by a scouring machine, cither in the' loose hank 
method or in the* continuous chain. The scouring paachine 
consi&^ts of a rectangular box or tank «fitted witii a series of 
rapidlyvevolving reels or racerft, on which tlie hanks of yarn 
are suspended into the scouring liquid. Tlic accompanymg 
iHustwition, from Aiiricrs, Galasliicls (Fig. 2.), shows clearly the 
conetruction of a good carpet yarn scourBig ma?;hine. The 
gear wheels for driving tlie fetxl rollers (seen to the left) have 
on a })r('tectiv(i covering or cas('. when working ; the illustra- 
tion shows this case removed. Tht; cast iron^ank in front of 
the press rolU'rs measure's 5 ft. b in. long, by 2 ft. G in. wide, 
by 2 ft. deeji inside ; a.nd is fitted with three reels or racers 
on the top for turning the yarns in tin* scouring liquor. The. 
racer stays are made of hyans rods, fitted into cast iron (*.nds ; 
each racer being lajyed upon a sto(d s])indle and operatinl from 
the driving g(^ar of the press rollers. An outlet valve is fitted 
in the bottom of th('. tank to run away the spemt soapy 
liquors. These, dirty soapy liquors are afterwards utilised 
(see the Magma j^rocess). 

Temperature of the Sc^urimj Bath. — The temptirature of the 
scouring bath is aif ifnportant consideration. It should be 
about 100^ to llO" F.,t)r I'yd too warm, but the hand can be 
(held comfortably in it. A higher heat than this hurts the 
lustre of the wool, and renders the yarn* liable to become 
“felted”. This felting of the yarn in ^carpet making is, a 
serious danger ; causing much trouble in the various opera- 
tions ft has yet to go through. For quick scouriug a higher 
heat is necess^ary, but such a method is not to be recom- 
mended* as it oijly saves a little time at the expense "of the 
“ feel ”^and lustre of the wool. •In wool scouring it is well to 
remember that flii lower the temp^aturo at which the scouring 
b«.th calf be used, amsistent with thorough and efficient 
cleanSfng, the better for*the lustre and “ feel ” of the yarn. 
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Fig. 2. Scouring Machine (Aimers). 
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Methods of Sconring. -^The yarn is usually ^coflred in batches 
of iOO lb. each, each hank being treated individually on the 
■swifts or reels of the scouring machine; or they jnay be 
scoured by th(i chain method. 

Cha'ki Scouriiuj. — Instead of treating each hank individually, 
they are linked together by means of pieces of cord, one hank 
toeing tied to aiv>ther in chain fashion. This chain of hanks 
is thAi scoured by running continuously through ftie scouring 
trough. What is rather an ohjiiction to this method is that, 
at those points where the hanks are attaclu'd to eacih other 
by tlu; cord, ilu' yarn is apt to liecoine tight aj^d c-ompressed. 
This lias a tendency to pn'AHuit the scouring liquid from 
acting so fn^i'ly at Ihosi' ])ojnts of contact as in tin* body of 
the hank where the yarn is fn'e. The scouring lias a chance 
nf not being so wi'll perfornuHl as wIkmi each hank is loose 
and receives individual trt'atnient. 

For the liiu'r classics of wools the following proportions 
may be giM'ii lor scouring 100 lf>. of yam : — 

li Jl). .tlild I’ot.asli or Marseillos Soain 
Lo .{ lb, C-arlionatc of i'utasli K./K'),,. 

This fflrms the first hath, and aft(T it has been treated 
-sufficiently long, it i» pfissed into scouring bath No. 2, which 
consists of soft»w’arm water and just sufficient ammonia to 
^smell plainly of it. After tn^atinent in this second hath, the 
finer yarns are sufficiently cleansed. * 

Where a potash s^ir.p is used, it is abvays considered 
better to use carbonate of }K)tash or pearl ash (K^COa), instead 
•of carboifate of scTda, when such alkalies are required. 

In Icouring with the heavier carpet yarns, a good soda 
^oap inaTle from olive (>r cottonseed oil or tallow gives very 
satisfactory results* at about the cate of — 

' ^2 to lb. hard Hoap, 

C IF soda crystals, or 
2 lb. patent alkali, 98 per cent. 

50 gallSns water 

for 100 lb. of yarn. 
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This constitutes scouring bath No. 1, and when the hanks 
have been treated sufficiently long in it, bath No. 2 is pre- 
pared with pure water as before, and 2 ffis. soap, with the 
addition of ,a little aiintionia. The dirty soapy water, after 
bath No. 1 has bc'en used, is? run olf into a large c/f)llecting 
tank, when; tlu; fatty matters are recovered. After the 
yarn hanks have been run through No. 2,ba,th, tlv^y an' 
taken off ‘ih(! n^folving rcuils or racers and thrown *«pon 
the “f('ed roll(;rs,” wlum tluw ]:)ass through the squeezing 
rollers and (;om(‘ out Ixdiind, wh(;re an assistant stands ready 
to r(;c(nv(‘ th(;^r. The S(|ueezmg rollers are covered with a 
good (Quality of India rubber, knowui as para-rubber, of about 
on(‘ inch thick' The top and bottom roll(;rs g(;ared to 
each other, so that wlnui tlu; yarn hanks are thick, there 
will lx; no slipping of tlu' rollers, which would cause the yarn 
to become, cut and damaged. 

Some varieties of yarn, mon; especially those; of high 
lustre, have the awkward property of twisting and curling 
whenev(;r th(;Y are brought into contact with warm water, 
and unless something be done to prevenjt this, the whole 
hank hecom(;s twist(;d and entangkxl. In such c?is(;s, resort 
has to b{‘ made to the process of “•stf etching,” before the 
scouring. This is accomplished hy havin|5: the hanks of 
yarn tightly strelchcxl on a framework of poles, and thoR 
they are immersfed in boiling water for half an hour. By 
doing so the y^ns lose their property of curling, and can 
be scoured without further trouble. 

fSland({ril ScouriiKj Solnlums . — The various soap and soda 
solutions are usually kept, for convenience, ready prepared, 
at thte rate of 1 lb. to the •gal Ion of water. 

Carbonate of ammonia %s the* ideal* scouring agent for 
wools, and one of the best’ detergents wh^if in combination 
with soap ; but it is too expensive to® use in the industral 
scale. For ordinary carpet yarns, the most largely employed 
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scouring agent is carbonate of soda {q.v.). ' early *’every 
cari^t work has its own special formulsB for mai^ng scour- 
ing solutions, an3 each one, perhaps, differing in a few 
details, according to the special r^qui'-ements Of the class 
of worL 

The following method of working, found in practice in 
otje of (Our larga carpet works, may be taken as a very good 
, example ot how carpet yarns are generally scoured. 

The following standard solutions made with pure con- 
densed water, are pre^pared and kc^pt in s(;parate tanks: — 


Standard Scouring Solutions. 

I. Standard Carbonate of Soda Solution. 

1 lb. Jlofined alkali, OH per ceut., Na.,Co., per gallnn water, stands 
IH" Tw. 

' TliiK equals about 3 lb. soda crystals (Na.^Co, lOHgO) per gallon. 

II. Soda and Soap \ Solution. 

i lb. refined alkali, A lb. good liard olive oil soap, per gallon of 
water. 

III. Standard Soaj) Solution. 

This is itiade of a good ftlive oil, tallow, or cotton seed oil 
soap, at the rate of — • • 

• 1 lb. s<jap por gallon water. 

• First Scourimj Bath for 100 lb. yarn. — Into^couring trough 
holding, say. 40 to 50 gallons water, add 4 gallons No. II. 
solution, representing 2 lb. soap and 2 lb. oarfohate of soda, 
98°, 1 gill strong ammonia. After the yarns are sufficiently 
; scoured iit this bath, it is run off and bath No. 2 prefftired. * 

Second Scouring Bath.-— Into syne quantity of water as 
before add 2 galloij^ of No. III. solution, representing 2 lb. 
soap. Sepur the yarn in this as^before. 

^ This second ba*th is kept and converted into bath Nh. 1 
for the next lot of a 100 lb. by the addition of from 2 to 2^ 
gallons Sbda solution No. *1, and ^ gill ammQjiia. 

2 
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This makes it into bath No. ], and is ready for the 
next new lot of 100 lb. dirty yarn. 

It is left to the scourcir to add a little more soap and 
soda solution, as reljuired, to keep up a good scouring 
“ graith,” or sud ; and so the scouring gO('S on all day long, 
the finishing bath of the one lot being made into the first 
scour of the second lot. If thti yarns be «pun with oli'^ 3 
oil, oleine, or (doth oil, or the emulsion already nK^ntK.yned, 
they ]-(;(juire a less amount .of scouring materials. Tbe 
proper jiroportions for (‘aeb cas(‘ is only arrived at after a 
little (experience. It is bdh'r for the yarns to be again 
washed in a tank of clean water to remove any tivKU' of 
alkali hefore submitting them to the blea(d^ng pro(Hess; 
hut in many car])(‘t works this third washing is dispensed 
with, owing to tlu* exti-a time and s])ace it I'equires. 

The (juantities of soa]) and carhonato of soda nec('ssary 
for efficient cleansing of th(' yarn vary with the (juality of 
the yarn. It must Ix' left to the judgnumt and expiudeiKje 
of the sc.ourer in (diarg(' to add sulficient soap in orch'i* to 
k('ep a good “sud”. The yarns whiidi, hi the language of 
the factory, are found to “kill the soap,” or what are 
termed “pitchy,” are only found hy (experience. 

In wool scouring it must ever he home in mind that the 
ck^ansiiig mtiHi be acconiplkhed bjf ike mildest moans possible. 

^Tlu; natural elasticity, softness, strength and (Openness of the 
fibre must be re^aiiuid ; and this c.annot be done if little 
attention bo paid to its manner of triuitment and the materials 
employed during the scouring operations. 

Water for Scour iny and prepariny the Solutions. — In the 
dissolving of soaps for scujuring it is necessary to pay careful 
attention to the wat(T empkyyed, which should be §,8 free as 
possible from calcium and magnesium saks. Whenever these 
salts are present, and in some waters they are to a high degree, 
th« disagreeable lime and. magnesia soaps are formed, which 
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not only consume soap but adhere tenaciously to the fibre, 
giving it a less agreeable feel. A good plan, which might be 
adopted by most works, is to have a large store tank above 
the scouring department fur collecting ah the condensed water 
throughout tlie factor}'. This tank is then ke2:>t fill(;d with 
soft water, which can be used for maldng up the standard 
S(y*.p and alkalini) solutions and for scouring pui;|iOS(is. By 
doing this a very considiTalde saving in soap is effectiid ; the 
yarns are better scoured and fe^'rfl softer, and the formation of 
any lime ajid magiHisia soajis is avoidcHl. ddie im^tortant 
subject of water is specially treated in cliajit^' iv. After 
thi^ yarns hav(^ been thoroughly cleansc'd they an; ready for 
the hU'acJnng (s(;(' chap. v.). 

Mafpna Prorrss, or Waslc Soap IProrcrjf.— Tlie dirty soapy 
li^piids from tlu' scouring an; run into large tanks or vats, 
either of stone or wood, lin(;d insid(‘ with sheet l(;ad. Here 
tlu'y are acidified with suljduiric acid, wdi('n all the fatty 
matter of the soap, and of that scounnl from th(‘ yarn, rises 
to he surfac(‘ as a thick grease or magma. This is allowed 
to stand for some tgiie, when the; clean water may be run ofi‘, 
and the grease draiiu'd on woollen filters, ddiis grease can 
be sold to oil deahjrs, c?r it may bo made into a lower quality 
of soap, known as*“ r(;cover(‘(l ” soap. In the taiiestry (;arpet 
tuade this gr(;ase may be added to the dressing batter instead 
of oil. This prevents the dressed jute from adhering to ® 
the copper drying cylinders over wliich i^s jiasses. It is 
considered better than oil for this purjiose, and gives to the 
back of the tapestry carpet that soft “ leathery ” feel Ahich 1* 
considered an adv^antage. 



CHAPTER III. 


SCOURING MATERIALS— POTASH AND SODA SOAPS— CARBONATES 
OF SODA, POTASH AND AMMONIA— PATENT SCOURING 
COMPOUNDS. 

As the scouring of wool is one of the most iinportant questions 
to the t(5xtile manufacturer, it may be oi advar^tage to devote 
a short chapter to the inat(irials employ(5d in wool scouring. 

Scourinff Soaps . — The (juality of the scouring soap em- 
ployed in cleansing the yams is a question which requires care- 
ful atUmtion. With the finest qualities of wool a mild potash, 
Marseilles or Castile soap (which is an olive oil soda soap) or 
Oleic soap are perhaps the most suitable ; with the addition 
of a little, ammonia to the bath if neecssqtry to improve their 
detergent effect. With the heavier and coarser yams, such 
as those generally used in tapestry carpets, a good soda soap is 
excellent ; assisted with the addition of a litYle pure carbonate 
of soda. This is requinid in order to cleanse them thoroughlj^. 
Good scouring soaps are made from tallow, olive oil, palm 
and cotton seed oils, and to be neutral should have ten times 
the amount of fatty acids to that of combined alkali. A 
cbcoanirt oil soap is more caustic than ordinary white or 
yellow soaps, and contains an excessive amount of water, 
generally 78 per cent, or nearly f of i^s weight of water. 
The presence of adulterations suCh as potato flour, silicate of 
soda, china clay, rosin, etc., must be guarded against. Rosin 
in scouring soaps has now been foufld to be a fruitful source 
oft uneven doping and colour printing ; and as it ift about a 
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quarter of the price of tallow, its presence greaUy lowers the 
commercial value of a soap. Commercial soaps are some- 
times designated as 60 per cent., 63 per cent, or 65 per cent., 
which represents the percentage of fa tty mattefs combined 
with the alkali. 

The following analyses may be taken as examples of good 
s<^ounng soaps : — 



No. 1 

No. 2 

No :i. 



Olive Oil 

1 (/otton-Seeil 


Soap 

Soap 

j Oil Soap. 



% 

1 

Fatty Acid 

60(M) 

G4-(K) 

1 GH'34 

Combined Soda - ... 

0 40 

G-‘J4 

1 G-23 

Wat-'r 

.S3 GO 

1 24-10 

1 22-48 

Sodium Chloride and Sulpliate, etc. 

— 

4-GG 

1 2-05 

1 

100-00 

100-00 

KKVOO 


Potash Soap'i. — It is generally admitted by the best 
authorities on wool scouring that potash, either in the. form 
ot a potasn or soft soap, or carhonate of potash, has a 

milder effect on the wool film; than soda. Hence for the fine 
wools a pcftash soap is td be preferred to a soda one for 
scouring. This would ^eem to be indicated by Nature, as 
from the analyses by ClKivreul and others of the wool fat or 
"‘yolk ” present in the raw wool (see chap, i.), it is seen to 
contain a large percentage of potash salts, \^ith only a trace 
of soda. 

The following is an analysis of “ Yolk ” ash : — 

• 

potassium Carbonate H0^8 

PtftasBium Chlorides and Sulphate .... 9'01 

Sode., Lime, •Magnesia, Iron, etc. • . . . . 4’21 

100-00 

A potash soap*i£ known as a soft soap, while a hard «oap 
containing Soda as the ^kali. Potash soaps are’deliquescent, 
and are "therefore liable tt> vary ip the propoytion of water 
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they (^ontain.^ A good potash soap for wool-scouring is made 
from various oils such as olive, cotton-seed, linseed, etct, in 
combination with tallow. The following analysis, given by 
Kawson, represents the usual composition of a soft soap. 

AnalyuH of Potash Soap 


Fatty Acid 43*78 

tVuu billed Potash ^ . 9*2p 

1‘otttssiinn (la'*l)onate, etc ♦1*27, 

niyct'riTic 3*55 

Water 42*20 


lOOOO 

A potash ^soa]), with a.n addition of a little ammonia to 
the scouring liquid, forms one of tlu' finest cleansing agents 
for wool that can be uh(h1. 

Soda Soaps . — (Hard soaps) when fret' from t;xcess of 
alkali and adulterants such as bavt; already bet'ii mentioned, 
form excellent scouring soaps. “Yellow” soa))s art', how- 
ever, to be carefully avoided, as tbty t'ontain varying tjuan- 
titit's of rosin, which is unsuitablt' for wool-scouring. Many 
cases of strij)ey dyeing and unevt!n printing bavt' btten traced 
to a rosin soap em])loyed in scouring tlie*yarn. ^Tlio general 
composition of a good soda soap is found to be as follows : 


Good Soda Soap {for sconrouj ) : — 

Fatty Acids 04*11 

Combined Soda 7*07 

Carbonate )^oda *32 

Water^ , 28*50 

^ 100*00 


The »comraonest varit'ties of soda soap are known as curd, 
yellow and mottled. In many districts pnottled soap in 
combination with carbonate of soda is l.ftrgely used for yarn 
scouring. Soaps which on analysis show the presence of 
?mcpmbined or “free” caustic alkali should be rigorously^ 
avoided, as they destroy the lustrd^of the wofll fibre«^and 
in^pair its qpalities. An excess'^ of carbonated "alkali is, 
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however, not injurious, but in some casds tfonsidesed an 
ad'^antage. 

A good olive (til soda soap, having a composition similar 
to No. 1, given at the comnienceniem^ of this ghapter, has 
been f^und by expencnce to giv^^ ex’xdlent results. 

Carhonatp of Soda. — Nor scouring carpet yarns a pure 
carb(tn^.-tt' of sojia, such as found in “refincul soda ash’’ or 
“paj^^nt itlkah,” containing 1)H p(‘r cent. ‘pure shdium car- 
bonate, Na.,COy, has mc'i with marked succ(‘ss among woollen 
manufacturers and scourers. *Tt is absolutely free from any 
caustic sode oi' limc', which is a h^aturii of mujjh importance 
in wool scouring. Carjad yarns scamred with this pure 

carbonate ('f soda ff'ol soft, and luam their lustre bettor than 

• * 

when inferior carlxuiah'S arc us(‘d. It may be considered 
three tinu'S stronger than soda crystals, Na_,CO.,, IOH.,0. 

Commercial sodium carbonab' conms into commerce in 
various strcaigths -^18', riO", .58 — each degri'c n'presenting 
the percentage of sodium oxide (Na/)) prc'scnt. “Pure 
alkali ” or ** soda ash ” is a very pure form of the carbonate 
guaranteed 58", which ri'presents 58 per cent, sodium oxide, 
or Ih) per eftnt. cartonato of* sodium. A good sample should 
be free from colour, i^^sfdue and from iron compounds. 

Carhonatp of Fola.sh (lv..(X).,), is em]>loyed in scouring the 
finer (jualities of wools, and is largely iis(^d in the manu- 
facture, of soft soaps. T’otasli is considefed by all wool 
experts to Ix^ the Ixist alkali for wool scouriE 44 ^but in most 
cases, especially with the common carpet yarns, carbonate 
of soda is’ used, ^s it gives exitellent results and ^ is mu^di 
cheaper.* 

CWxuFuir e/*l7tt7/io7na has alreS.dy been mentioned a* the 
ideal scouring agent, as, Jieing volatile, it leaves the fibre 
perfectly^pure, but^ its expense prohibits its general use. 

^mvion^i (NHy) foians a valuable addition, to the scour- 
ing batk, and its detergijnt properties, in combination with 
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Boap, give a beauty and lustre to the wool, unattainable 
with the carbonate of soda alone. 

The ammonia liquor (NH^OH), which is the gas dis- 
solved in water, has a specific gravity of ’880 ; that is, it 
is lighter than water, which stands 1’, and the lighter the 
solution the more ammonia gas it contains. 

For table of sp(^cific gravity and percentage of aumioqia 
in ammonia liquors see Appendix. 

Scoiirmj CompoHitiom . — Many patent scouring composi- 
tions are found in the market and sold under various names. 
Tln'y are all (composed more* or less of a mixture of car- 
bonates of soda or jiotasli with soap. They ani all good 
(uiough in their way; but could be manufactured by the 
consumers th('ms(;lves at a much lower cost. Secrets in 
scouring compounds belong ratiier to the age that is happily 
past and gone, than to the pri'sdit day, but as long as they 
find a markc't they will find a makt-r. 



CITAPTEK IV. 

WATER -HARDNP::BS, TEMPOUAvlY AND PERMANENT— WATER 
FOR SGOURINCJ PURPOSES— GllEMrCAri PURIFICATION BY 
LFME AND CAUSTIC SODA METHODS. 

As tlie nature of the water employed in a dye or print work is 
a questio]! of some importance, we shall devote a few pagt^s 
to its consideration. The impurities which concern the 
dyer and colour cliemist are either in snspciishn, or soliUmi. 
Tlu; suspc'iulrd impurities can easily he remov(id hy filtration, 
but those in solution have a more injurious effect, and are, 
at the same tinui, more; difficult to remove. As a rule, 
spring and well water contain the largest amount of sub- 
stances in*" solution. 

Water for teclmicai purposes is generally divided into 
three classes, vk., softi medium hard, and hard, and those 
^are ; (1) rain water ; (2) river and surface water ; (3) 
well and spring water. What is termed the “hardness” 
of a water is the propeirty it has of destroyin^g, or “ killing,” 
the lather of soap. Tht; degree of hardness of a water is 
an knportant consideration to the textile manufacturer g,nd 
to the *8courer, as every degree of hardness completely de- 
stroys nearly ib. of soap in ervery 1000 gallons of water. 
Hence, after a year’tj working in»a large mill, there is a very 
considerable balance in favour of those having a soft water. 
TJje hardiiess in wat«r is caused by the lime, and magnesia 
in solution. 
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Calcaeeous AND Magnesian Impitrities. 

Tlie calcium or lime salts in solution are detected by- 
adding to tlie sample of wat(‘r a few drops of ammoriinm 
oxalate and ammonium chloride. A line white precipitate 
is prodnc(;d. 

MaijncHia Salts. — Aft(‘r the wah'r has hoc;] tn'ateci as fg)r 
caknum salts, with oxalate; of ammonia and chloride o‘i -am- 
monia, the wat(‘r is boiled and filtered, and the; filtrate 
eva])orated down to about of its bulk, then add a solu- 
tion of sodiuiijX jdiosphate and ammonia, wIkmi a crystalline 
precipitate shows th(‘ ])resencc of magnesia salts. 

Th(‘ presence' of saljtlialcs is shown by a whi^te preci]’)itato 
on addition of a few elre)ps of hydreecbloric acid and barium 
chloride to the; water. 

The pre'sencie of chlorides in a wate;r is sho\Mi by the 
white' e'urdy ])re;e;ipitat(' on adding a few drops e>f nitric 
acid and nitrate of silve'r. 

PlAun Watf.us only pre)duce a froth suita])le for s(;e)ur- 
ing purf)osos after all the lime; and inagne;sia have be'e'ri 
precipitates! in the fe)rm e)f disagre'(*able' lime of- rnagne'sia 
soaps which are insoluble' in watef. . These; e;arthy soaps 
are more or less e)f a sticky nature;, 'and adhe're; tenaciously 
to the woe)1 fibre, causing it to take on the' ce)lours une;ve;nly 
at those parts. 'This prop(;rtv e)f elestroying the lathering 
properties of ^Sr'^g.p forms the basis ot the test for hardness 
known as Clark’s method. 

,By emjdoying a solution of a pure soap e)f ' standard" 
strength it is ])ossible, by adeling it carefully to a* sample 
of water, to calculate freuh the amount ol’ soap solution 
consumed before a lather *18 fon?ied, the amount of cal- 
cium and magnesium compounds present in the water, 
(Bor details of this m(;thod consult t?xt-books of chemipal 
analysis.) 
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There are two kinds of hardness, techfiiccrily known as 
temporary” and “permanent”. 

Temporary Ilardnefis . — It will be noticed that on boiling 
a hard water for some time;, a certaiii amount, of its hard- 
ness is Removed. This is due ^to the fact that soluble acid 
carlx)nates of lime and maf^nesia have been present in the 
\^at(;r,,and the^e become decomposed in the boiling; the 
carholiie; acid gas, which render(;d them l^oluble,* escapes as 
a gas, while; the normal irise)iuble carhemates are; thrown 
down in the' fe)rm e)f a white 1le)e;culent preenpitate. If this 
wateT !)(' iji a boile'r e)r a kettle, the precipitaj^' accumulates 
gradually, and forms the “furring” of the kettle, e)r the 
“ scale ” of ^he; st(*\m benle'r. This harelncss, which is re- 
move'd hy boiling, is terme'd the temporary hardness, while 
that hardne'ss the wate'i* still posse;sse;s after prolonged 
boiling, is distinguished by the t(;rm permanent. The two 
combined gi\othe total hardne;ss. Tlie; salts which mainly 
give rise; to ])ermane'ntly hard wate^.rs are the sulphates of 
lime and magne'sium. 

Water f(^r Sronring Pnrpose .<>. — J<Voni what has already been 
stated it v^ll he seen that* the natun; of a water is of much 
importance in the sc*)uting opierations, when* the presence of 
liiru; and magnftiia is #bjectionable. No cleansing action of 
jthe soap tak(;s ])lace until th(;se salts are first precipitated as 
lime and magnesia soaps. Pure soap mtfy be r(;garded as 
a combination of potash or soda with a 4vMy acid (oleic, 
stearic, palnytic, etc;.). Where lime is present this pure soap 
is decomposed, — the fatty acid combining with^ the l^ne, 
forming a lime soap, and leaving the; soda in solution. This 
process of preci}iitating the safts of lime and magnesia is 
termed “ softeningr” and in tllfe jireseiit case tlie water is 
softeneS at the*cycpense of the soap. Tins shows the ad- 
vantage (i manufactinfers collecting the soft oy the con3ensed 
pure water throughout tthe mill and storing it in tanks, to 

•) V 
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be utilised foi.’ sdouring purposes, making the standard soap 
solutions, and dissolving some of the aniline dye stuffs. < It 
has been found from actual experiment that a certain hard 
water used, for scou.nng yarns destroyed in 1000 gallons 
no less than 50 lb. of good -soap before it was sufficiently 
softened for scouring purposes. The importance of this to 
yarn scourers requires no comment. 

Irtm is- sometimes present in waters in considerable 
quantity, and for certain classes of work is highly objection- 
able. Dyers, for instance, cannot get clear and bright colours 
where iron sajts are ])resent. It may be detect(;d by evapo- 
rating a quantity of tbe wat(!r nearly to dryness, wdtb tbe 
addition of a b'w drops of pure nitric acid. If a drop of 
ferrocyanide of potassium solution be then added a blue 
coloration will be produced. A slight coloration on adding 
a few drops of tannic acid shows tbe pn'Sence of iron 
salts. 

A hard water is not suitable for dissolving many of the 
aniline dyes, especially those of basic nature like iiKithyl 
violet, basic green, etc., as the lime or magnesia precipitates 
a portion of the colour base in the form of tdrry, sticky 
particles. This not only causes a portion of the colouring 
matter to become lost, but gives rise djo spcfrks in the colour, 
causing the goods to be spotted. A water rich in bicarbonates^ 
is Especially unsifitable for this purpose. The addition of 1 
part of vinegflttio 1000 of water corrects this and prevents 
mischief. ^ 

Chemical Purification. — A common method of ‘softening 
water is that devised by Dr. Clark, which depends u|)on the 
precipitation of the calciuAi and magnesium by means of 
lime. 

This process is, of course, only applicable where the 
hardn’fess is due to hkarhonaies, or whei^ an excess Qf carbopic 
acid is present in the water, rendering the lime and magnesia 
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carbonates soluble. The process may best 'be ^explained by 
the^ following equation : — 

Bicarbonate of lime Lime water. Carbonate of lime Water. 
(soluble). (insoluble). 

CaHatCOa)^ Ca(OH )2 ^ =• SCaCOa + 2H2O. 

This is th(; theoretical reaction which takes })laco, but unfor- 
tunate]^ in practice it is found that difficultif^s are met with, 
and the process roquin^s the most careful attention. A slight 
excess of the theoretical amount of lime water will, of course, 
render th ^ water harder than ever. It is considered best to 
employ clear lime water for this purpose, as^jt possesses a 
constant and known composition. Milk of lime, on the other 
hand, is uncertain ih stron^dih. 

P11ri.f1 cat km with CauHiic Soda . — In many cases it is more 
advantageous to employ caustic soda (NaOH) instead of lime 
water, as in the Clark process. For purposes of scouring and 
washing, where a slight excess of alkali in the water docs no 
harm, this is specially recommendable. It is better if the 
water during this treatment be gently heat('-d, in order to 
facilitate precipitation of the insoluble carbonates of lime and 
magnesia. • The reaction f^bich takes place is as follows : — 

Soluble • * Insoluble 

bicarbonate of Ca\j|itic soda^ carbonate of Carbonate of soda. Water. 

limo. • lime. 

CaT{.j(C().,)., + 2NaC)H ^ CaCO., + Na.jCOa + 2 H 2 O. 

• ■' 

Any other impurities *vhich may be present in the watery 
such as alumina, magnesia, iron and caitliy phosphates are 
•compjjpteiy j^tecipitated in this way. 

Treatment with caustic soda removes the petmanen^ as 
well as the temporary hardness, |is the sulphates of lime and 
magnesia are m ti^pir turn d(;c(unpoBed by the carbonate of 
sodiuiiwformed .during the first part of the reaction given 
above. 



CHATTEK V. 

BLEACHING OF CABPKT YAKNS— GAS BI.EACIUNG OJi STOVIiSG 
—WET METHOD— HYDltOGEN AND SODIUM PEBOXIDE. 

t 

Aeti^r wool is scoured it has more or less of a ycjllowish 

f 

tint, from the presence of natural colouriiif^ matters in the 
wool lihn'. Jn many cases the yarn m this condition is 
(juite suitable for the purposes re(|ui7*cd, as when tlu' colours 
to be dyt'd or printed do not re(|uire to he specially matched. 
Jhit when a pure wdiite yarn is necessary, it requin's to he 
bleached, or what is often ternu'd “stovc'd". In printing 
carpet yarns, wdu're clear and accurately matclu'd colours 
is a gi'oat desid(!ratum, tliis liloaching proc('8s is absolutely 
necessary. The hhiac-hing agc'iit almost universally em- 
ployed is sulphurous acid, (utherMn the gaseous state, ob- 
tained hy burning sulphur, or in solntipn. Within the last 
few ycjars, however, hydrogen peroxide (iH has been 
growing in favour as a w^ool bleaching ag(int. 'I’hese three^ 
iiiHhods will be' considered. 

Gas }ileo(^ing or Storinff . — This ^s done by the action 
of sulphur dioxide either in the dry gaseous state, 

or in the wet way, by its liberation* from bisulphite 
salts in solution. The former method, or what is‘ known 
as “gas bleaching” or ‘^sulphuring,” is ’ the one most 
generally a/lopted among carpet inanuf&cturers. It is well 
to remember that the action of sulphur dioxide (sulphurous 
anhydride) in bleaching is one of reduction I and ] 5 iot 
oxidation as in the case of chlorijic or hydrogen peroxide 
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bleaching. The sulphur dioxide unites \i^th*the Otfcygen 
of the colouring matter present in the fibre, reducing or 
deoxidising it to *form a colourless compound. Wliat the 
chemical nature of this natural colopring ma4ter is, has 
not yot^ been det(irminod. If tfie yarn after scouring 
lu; not properly fn'tid from all alkaline or soapy liquid, a 
cqjftaiu piiiiount pf sulphurous acid must necessarily become 
lost in neutralising this alkalinity before th^ bleaching action 
can begin. This shows the advantage of giving the scoured 
yarns a Imal wash in water lad'ore bleaching. The yarn, 
after being thoroughly cleansed, is c.onveyed the bleach- 
ing cliainlx'rs in tlu' moist or wet state, where it is left to 
th(' action of the' sulphur dioxide gas, produced by burning 
sul})hur in an iron crucible which is placi'd in a corner of 
the chamber. I'hese sul])huring chambers reepiin' to be 
spacious in order to give room for the yarn hanging on 
the pole's to hr sufficie'iitly sjiri'ad euit, and eaedi hank kept 
seiparate', so that the funit's of the gas may have' free access 
t ) the yarn, 11 the yarn ])ol('s be creiwded closely together, 
each peile eii hanks tightly ])re‘sse'd against its neighbour, 
the' gas is^])re'vente'el freiifi peuietrating the yarn, and the 
bleaching cannot be. pteiperly performed. This may prove 
a sourea; of unsutisfacttfry and '* stripe^y ” blcaething. Free 
^cceiss to all jiarts eif the yarn must be; given to the gas if 
the hleacliing has to be well done, and full ^idvantage taken 
of the sulphur consmi^ed. The bleaching • edwnbers may*^ 
be built eith^'r of brick or wood, but if liiuilt of brick it is 
necessai-y to lino *the walls inside with wood to protect Jhe 
brick and mortar from the action of the snljihurous fumes. 
Sulphur dioxide so actS on the •bricks and lime as t© dis- 
integrate theun in tourse; of tkne, and the walls become 
shaky and the bricks loose. This strange disintegration is 
capsed by# the format^in of minute crystals in the fdhn of 
An efflorescence, consisting of a double ferrous aluminium 
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sulphg.tc, of« tl«3 formula AL(S 04 )a + FeS 04 + 24Aq, which 
grows out*of the brick and mortar.* The yarn is allonred 
to remain in this atmosphere of sulphu!‘Ous gas for from 
six to ten^hours, according to the degree of whiteness re- 
quired. The last batch *of yarn to be bleached for the day 
is left in the chambers overnight. Tlie amount of sulphur 
required is generally taken tat frnjn .5 to 7 ^r 8 per^amt.^f 
the weight of yarxi to be bleached. The quicker flic bleach- 
ing tlui mor(‘ sulphur is r(5quir(?(l. In the proper manage- 
ment of the bleaching procc'sk it is necessary to pay e.areful 
attention to the beat of the iron ball ns(id for igniting the 
sulphur, and to the admission of air into the chamber during 
the burning of the sulphur. 

The usual diimmsions of the sulphur-stove is 5 to 7 
feet broad, by 8 or JO feet long, or longer if nocessaiy^ and 
6 feet or so high. If the yarn be hung in two tiers, one 
above thci otlu'r, tb(' chamber may be 10 feet high. It 
must be remembered that too roomy a chamber is unneces- 
sary, as it only causes expenditure of more sulphur to fill 
it with the sulphurous fumes. 

Heat of Iron Ball. — The iron ball, weighirij^ generally 
about 38 lb., should nev(T be cooler' than a clear cherry-red 
heat to burn completely all the sulphur. If a lower tempera- 
ture be used it is often found that a (]uantity of unbum^ 
sdlphur still remains in the crucible. Accordingly an in- 
'^sufficient anwunt of sulphur dioxide niust have been produced, 
and poor, faulty bleaching is the result. 

^ Admission of Air. — The other important point is the- 
admission of air into the chamber, through a little trap-door, 
during the burning of the ^iulphur, tb (nable* the combustion 
to be kept up until the sulphur is consumed. If air be not. 
admitted in some way, the burning suljghur is simply ex- 

* See Trans. Chemical Sod^y, P. Paterson, 1896. 
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tinguished some time after the doors are shut for want of 
oxygen ; and the same unfortunate results are obtained as 
those just already stated, viz., a quantity of sulphur is left 
unbumt and the yarn is insufficiently bleached. After such 
an occurrence the purity of the sulphur has been questioned ; 
but the true cause, almost without exception, lies with these 
tw(j points— the Jieat of the igniting ball, and the proper 
^admission of air. Wlnin the yarn has beftn exposed long 
enough to the bleaching action, which is generally from six 
to ten hours, according to th(^ dt^gree of whiteness required, 
the doors arc ()p(;n(!(l and the chambers well ven^lated. Tlie 
yarn is then taken and washed or steeped in clean water to 
remove the su^diuric? and sulphurous acJds present in the 
fibre; after which it is conducted to the; hydro extractors, 
where all superfluous wat(;r is removed. After a tliorough 
drying in heated cbamlxTS (;alled the “drying stoves,” it is 
ready for receiving the colour in the printing process. 

Blcachinn bij the TfV/. Mvihod , — This consists in steeping 
ti) yarns sufficiently long in a solution of sulphurous acid 
(H^SOJ or of sodium bisul])hite to which sufficient hydro- 
chloric acid has been added* to liberate'- the sulphur dioxidci. 
Another method, whicii Is c-onsidered better, is to work the 
yam first in the •bisulphite solution, then pass it into a 
s^)arate acid bath, /.e., hydrochloric acid at 2° Tw., thus 
liberating the gas in the nasc-ent state within the fibre* 
Theoretically this is the*best method, and shou^l give the 
most satisfactory results, as the nascent* gas acts more 
powerfull;^ on the natural colouring matter present in thf. 
fibre. * 

There is, how^-ver, ohe disadA^hntage of such methods. 
The liberated sulphxifous gas p(;rfneates the atmosphere of 
that dep^rlment (tf the work, and the gas has an injurious 
effeej^ on th# health of the workers. The bleaching action 
also seems to take longer* than by the gas method. 

3 
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Hydrofjeii Peroxide — This is now becoming used as 

a bleaching agent for the fine qualities of wools. The jiarns 
are steeped several iiours in a slightly alkaline solution of 
hydrogen pcToxide, and afterwards well washed. 

Unless for special purposcjs, and for certain goods its use 
is somewhat limited owing to its expense. Another method 
recommended is to steep the yarns in an ammoniae-al solution 
of hydrogen penixide, then take out, wring, and allow to dry 
in the air. 

Sodium Peroxide is, however, coming more into use, as 
from it th(;, preoxide of hydrogen may he produced im- 
mediately ])y the consumers themselves ])y the addition of 
acid to the sodium peroxidi^ solution. Th(‘ yarns must first 
b(5 well scoured before (mtering the bl (‘aching bath. The 
gcmeral process for bleaching from 100 to 150 lb. yarn by this 
method is as follows : — 

A bath is made up with 

1000 gal. cold water, 

S lb. strong sulpluiric acid, 

.S ,, pliosphatc of ammonia, 

79 „ sodium pproxide. 

The ingredients are put into the ‘bath in the order given 
above. The bleacliing tank may be made of wood, earthen- 
ware or lead, but no iron, copper or tin must come in contact 
with the bleaching liquid. After the first 100 to 150 lb. yarn 
is bleached the bath may be renewdd by the addition of 

8 gal. cold water, 

24 lb. sulphuric acid, 

19 ,, sodium peroxide, 

when it is ready for anotlier 100 to" 150 lb. yarn. If the bath 
shows any indication of acidity this m\ist be overcome by the 
addition of a little litjuid ammonia to’ render it slightly 
alkaline. In the acid state the oxygen is not evolved readily, 
s(' it is of importance to pay attention to the alkalinity of the 
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bath. If the bleaching is to bo done quickly the watef may 
be tised at a bloody heat for wools ; the time required being 
from three to twenty-four hours, according to the strength of 
the bath and the degree of whiteness require.d. The bleaching 
action in.this hydrogen or sodiufn peroxide proc(‘Ss is one of 
oxidation and iK^t reduction as in the sulphur dioxide methods. 
Tl^e reaction whieli takes place ftiay be simidy explained by 
, the following (Kjnation : — 

Na.,0, H Na.,S()^ ^ Iip^ 

Sctchun) If Snl|ihunc Acul Sodium Sulphate Hydrof{cu Peroxide 

The Ih.O^, readily givt's off its 8j)are atom of t^ygen to the 
colouring matter of ^le fibre, and then becomes w^ater, H.,0. 
Thc^oretically, it forms an idt^al bleaching agtmt ; it leaves the 
yarns beautifully whitt' and soft, but the slightly iiKTeased 
cost of bleaching by this method prevents its ready adoption 
into the carpet industry. 



CHAPTER VI. 

INTRODUCTION TO COliOUR-MAKTNO FOR YARN PRINTING— THE 
COLOUR CHEMIST— COLOUR-SHOP— GENERAL TREATMENT 
OF DYE STUFFS. 

After thu pniparatory operations of scouring and bleaching 
already described, the carpet yarn is tlien in a suitable con- 
dition for receiving tlu* colour. In what is termed “hank” 
printing (see chap, xi.), tlic yarn is prepared with chlorine, 
l)ut in tapestry carp(‘t yarn ])rinting such prt^paratory treat- 
ment is unnecessary. The printing on of the colours in their 
correct places, according to the design of the car])et pattern, 
is done in the print shop by mechanical appliances yet to 
be des(5ribed. The term “colour” here is used in the same 
sense as in calico })rinting, nanu'ly, a mixtun'. of colouring 
matters, mordant and thickening, which, whciii printed on 
the yarn and steamed, dyes the wo6l and produces the colour 
the carpe.t. The preparation and mixing of the Colours 
with suitable ingredients and mordants to make any desired 
shade is tennecl tfie “colour-mixing,” and forms the essential 
part in tapestry carpet colouring. This department is under 
t^e direction of the colour chemist, who, if ho be a suitably 
trained man, has also the supervision of the other operations 
in the works whore chemical laiowledgp .is required, such as 
the bleaching, scouring, examination and selection of scouring 
soaps, the proper recovery of waste soapy liquors, the purifi- 
cation of waste dye waters, etc. A*well-equipp^ laboratory 
is <mo8t esseijtial, wherein all exjlferimental work and colour 
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testing can be performed. The daily worit of the colour 
ch(wnist consists in making examination and comparative 
dye tests of new cMour-stuffs introduced from time to time, 
in testing the jmrity and strength of the dyes and^drysalteries 
received, making any now shades rdicjuired and matching the 
various colours which are made during the day. Another 
iinportant branch of colour chen^istry, which in this country 
is apt to 1)0 neglected, is the experimental research work. 
This comprises tlie investigation into the many causes of 
irregularity which app(‘ars in flie printed c-olours, the effect 
of ditfenuit mordants in tlie printing and steaming, their 
effects on the wool fibre, the working out of new colour 
recipes and cheapen methods of preparation. Thc^se and 
many othcTs ar(5 inh'n'sting and important (luestions to 
every colour cliemist. New deliveries of colour-stuff's are 
tested hefort', hc'iiig put into use, by coinjiaring tludr strength 
and purily w'itli standard samples kept in the laboratory. 
Every new lot or “hatch” of colour made is ])rinted as a 
'rial on a small qmiiitity of yarn termed a “ swatch”. This 
is steamed, vvashed and dried, and then c,om])ared with the 
standard sltade preserved in tlu' colour-book. To the colour- 
maker this book is ii^valuable, as it contains standard dupli- 
cates of every shiide usq(3. If the newly made colours prove 
^a little off the “ standards,” they must b(‘ altered by the 
addition of the jiroper dyestuff to bring tht.m to the corrtict 
shade. This matching, or examination, of the /xdours formS 
the most important duty of the colourist^ and often he finds 
*it no e«.s5^ task before a perfect match can be obtained. The 
quality'* of the daylight, the nature and behaviour of the 
colours examiiibd, the fibre or lEaterial on which the colour 
is dyed, all affect tb a maj'ked degree the general, appearance 
of shadds. After long experience, dyers and colour-mixers 
can tell v^ry closely tl^e exact amounts of colour ingredients 
necessary to give the precise shade. 
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The Color.r-shop.—'The colour-shop is best divided into 
three departments : first, the colour-shop proper, where #the 
colours are made, and standard dye-sdiutions kept and 
measured out as required ; second, the stock-rooms, where 
all the prej^ared colours ar(3 stocked i/i tubs and barrels 
ready for us(' ; third, the ston^-rooms, where all the dry- 
salteries and colon r-stuffs used in tlu; colon r-makin^^ are 
stored and wei^died out. This dei)artm(3nt requires to be 
comfortably warm in winter time ; as many colours in the 
paste form are deteriorated ‘'by the action of frost. The 
“ mixiii^Miousc;,'’ or where the colours are made, is fith^d 
U}) with one or two siits of st(‘am-jack('t(Ml copper boiling 
pans. A set generally consists of thrccj pans, varying in 
capacity from JO to 40 oi* .50 gallons. These are used wlum 
dissolving the dyestnfis for making standard dye-solutions, 
or for tliickcning colours by lioiling tlu'm with fiour. Tin; 
admission of opc'n steam is often not desirable in such cases, 
as the formation of water by (xuidi'iisation would accordingly 
dilute the (colour. 44ie admission of steam into the outer 
casing of the pans c-an be regulated by crans, and when 
steam is shut off cold water may be ma(l<3 to circulate in- 
side, and thus tin; colours ar(3 quickly (^-ooled. This tedious 
task of boiling and cooling the colours, wh'ch requires con- 
tinual stirring, is geiujrally assigned to tin; “gum sticks,’' 
ief, boys or young apprentices of the colour-shop. Each pan 
IS suspended, on pivots, to enable them to be easil^s tilted over 
and emptied of their contents. 

Wei(/IUs and Measures . — It is to bcj regn'tted that the' 
English system of weights and measures is still g'enerally 
employed in the manufacturing processes in this 'country, 
instead of the simpler and - more scientific Erench decimal 
system of (jravis and litres. This is especially so 'in such 
branches of industry as dyeing, calico^ printing, a^jld carpgt- 
colour mixing, where chemical kpowledge and scientific 
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methods arc of advantage. For a series rtf neefnl tables 
see A-ppendix. 

Weights . — The '^eights employed in tlie colour-shop are 
the avoirdupois for the larger quantities, viz., ounces 
= 1 lb., and the troy weight for siliall quantities, viz., ‘24 
grains ^ 1 dwt. (487 i grains = 1 oz. avoir.). 

Measures . — The vessels for nieti^nriug the colour solutions, 
mordant ]i?luors, etc., iim best made of copj)er, and of the 
round bowl or ladle shape, so as to allow no corners for 
harbouring colour or dirt. Co|tp(!r is found to be the most 
suitable metal for making colour-shop utimsils ; as it is little 
affected by tlu; acids and mordants (iinployed, and always 
keep^ a ch'an bright* surfac.i'. When nuiasuring ammonia, 
howevc^r, an earthenware vessid is used, as copper is ri'.adily 
scti’il on by this naiginit. The lupiid inc'asuri's in us(^ may 
vary from to 1, that is, from tli<‘ ol a gill to ] gallon 
of 82 gills, (n th(' manufacturing districts of England the 
“ gill ” measuriis a \ pint, or 10 fluid ounces, and thcj 
“ noggin ” or ] pint (npials tlui Scotch gill or 5 fluid ounces. 
In (jopying ccylour-ri'cipcjs it is w(dl to remember this. The 
most useful ^izes of measuiVs are as follows : i, ], and 

1 gill, ‘2 gills, 4, G, IG gills, or .1 gal., and 1 gallon. 

All the measures^ especially the smalUn* ones, should bo 
cjirefully tested and compared with each other before', being 
put into use. 

Standard Dye >Sh/7/0o?i,3.— Standard solntioi^s of the colour- 
ing matters employed are made at the striftigth of from | to 
r lb. oEcblour per gallon water, according to the require- 
ments of the colourist. Each colour chemist, as a rule, 
makes his own dhoice dyestuflf, by the proper admixture 
of which he can match any shad^ of colour required. This 
selection ’of dyestuffs represents to the chemist what the 
palejite is ^o the artis^. A too extensive selection i^ not 
advisable, as the employment of too many cofour-stufl's not 
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only requires space for storage, but is liable to confuse 
the labourers in the colour-shop and give rise to mistakes. 
From the wide range of colours now at the command of 
every colourist, he^must select those, after careful experi- 
ment, which suit best his own particular requirements. The 
advice given by a high authority on art, “ a restricted palette 
is to be recoiimiended,” vs applicable to dyers and carpet- 
colour mixers as well as to artists. Tlu' standard d-yi -solu- 
tions are prepared in th(‘ copper steam-pans, with careful 
stirring until all tlu* colouring matter is com})letely dissolved. 
A great d(',al of succc'ss in making good (;olours depends upon 
the proper nn^thods employed in dissolving the dyc^s. 


GeN] 0H\L ItEMAJiKS ON TREATMENT OF COLOURS. 

Storhiff. “The colours should be k{'))t in closed tins, or in 
their casks with their lids on, and in a ])lace which is dry 
but not too warm. They should never he allowed to renuain 
exposed in a damp, shiamy dye-house or c,olour-sho]\ where 
they are liable to get w()t or draw moistur(‘ ; and thus 
becoming deteriorated in strt'ngtn and otten (^ohglomerating 
into hard lumps diliicult to dissolve... 

Dissolving Aniline Dyes. 

Dissolv'ky^ liyea for Htanda/rd SoLutumn . — Tf ihe colouring 
matters have a tendency to crystallise out after the liquid 
is cooled, the addition of a little thickening agent, such as 
wheaten flour or gum, gives the liquor sufficient consistency 
to prevent, in most cases, *this recrj-stallisafion. Many dye- 
solutions have to be re-hvjated before mixing in the colour 
paste, in order to dissolve the minute • crystals floating 
through it. Magenta Auramiiie Diazo Orange^' of various 
brands, Ehodamine or Kosazeine,fNaphthol Yellow, Patent 
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Blue, etc., are examples of such dyestuffs. If the preoaution 
of »e-heating such solutions when required be not observed, 
the prepared colours — unless the paste is very hot — will turn 
out “ spotty,” producing stains and (jolour spQcks on the 
yarn, which are often difficult t« rehuidy. In dissolving the 
dyes for use, a certain amount of care must b(i exercised. 
TJ^ie 1-q^t way |or some dyestuffs is to pour the hot water 
(lG(f to I75'" Ball.) on tlu; colour-powdcfr, stirring briskly 
all the time. OtluM' colours, such as the Nigrosines, or 
Indulinc class of colours, Mefliyl Violets, IVIagenta, several 
of the Beii /aldehyde Greens, if treated in tl^c above way, 
go immediately into a tarry sticky lump, difficult to dissolve. 
Huch colours are Ixf^t mixed in cold water first, then gradu- 
ally, with constant stirring, brought to the required heat 
in the steam-pan. A hard water is unsuitable for dissolving 
dyes ; as it precipitates tlui colour base- -in such cases a 
little viiK'gar is added to correct this (see “ Water,” chap. iv.). 
Over-heating or dissolving direct over a fire is liable to 
cause insoluble tarry matters to be formed. After the 
standard d\e-solulion8 are made, they may require to be 
filtered thitiugh calico or* flannel to keep back any undis- 
solved particles. 

This is of much importance, for if the colour be not 
^properly dissolved, stripes and specks will probably mar the 
beauty of the printed work. Most anilinS colours require 
filtering, although soihe of them, i.c., Magewta, Scarlet, 
Orange, Eosjiie, etc., are easily soluble.* 

Dyes 'like Magenta, Cerise, Crimson, Violet, Alkali Blue, 
Eosine.rinduline, Bismarck Brown, Bordeaux, Scarlets and 
Oranges, Yellow , China* Green, (Srreen Crystals, dissolve best 
in boiling water in fhe proportion of 1 to 50. 

Colours like "Methyl Green, Imperial Green, are best dis- 
solved in lukewarm water (112'' Eah.). 

Spirit colours are dissolved in the proportion of 1 to 30, 
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beginning cdid and gradually heating the spirit in a water- 
bath. Keeping it well stirred until the colour is all dis- 
solved. 

Water.— The nature of the water used for dissolving 
aniline dyestuffs is an important consideration. Colours may 
be blamed foi* containing tariy matters, when the real cause 
lies in the water with which they were dissolved. Calcare- 
ous Welters are injurious to many colours of basic nature,, 
like Malachite, Diamond, and other basic grei'ns, Magenta, 
Methyl Viok^ts, Victoria and ‘Night Blues, and many otlu'rs. 
The calcium^ and magnesium salts ])resent in hard waters 
pr(‘(npitat(‘ the colour base as a tim* tarry pri^cipitate, which 
may give tlie colour, wdien priiih'd on tlu^ yarn, a more or 
less streaky or spotted appearance Pure water is best for 
dissolving such dyes ; and this may be obtained from the 
scouring departnu'nt, if the c.ondcnscd water is collected in 
the manner described under “ scouring of yarns,” (cliap. 
ii.). If soft water cannot be obtained, bard watijrs may be 
corrected, for dyeing and colour-dissolving purjioses, by the 
addition of a little acetic acid, about I pint to 100 gallons 
of water (see chap. iv. rc'garding the natures of diderent 
waters and im^tbods of sofkming). 
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COLOUll-Pl.iNTlNa PAST RS—W HEAT RN FLOUR— PASTE-MAKING 
— STIlAUaiSG OOLOTTRS ACIDITY OP COLOUR PASTES. 

Wjikaten Plopr i-'OR Colour Pastes. 

• 

T]]E thickcnin<^^ medium for tap(?stry carpet colours is 
whciateu flour past(\ made of a ^T)od medium (juality of 
flour, thickeiu'd at the rale of about 75 lb. of flour j)er 100 
j^allons of water, to which is also added lb. alum; or if 
' ulpliate of alumiTPi is prderred, Hi lb. Flour paste is made 
iu large quantities at a tiirn*, as it s(‘rv('s as the medium 
for conveying the colours {o tlie caiqiet yarn. With some 
colours, the addition t)f*a little British gum is ne(;essary 
to give them the ^esirc'd.toughness or gummiuess, not ob- 
tainable with flour alone. Many experiments have been 
tried to employ starch or farina in place of wheaten flour for 
colour-mixing pastes ; brft the colours made ky this method 
are rough and^lumpy in nature, and readilj^ becomii watery. 
A* glutmous flour Which boils into a gummy tough past^ 
is the besf for making carpet colours, and is to be preferred 
to a “ starchy ” fl*our. The larger* t lie* percentage of starch 
present in a flour, ‘the legs it is suitable for making a 
good smodth colour paste, for yarn printing. The follow- 
ing ^nalyse^ show the .difference in composition bet'v^eoii 
a good gummy flour and .wheaten starch : — 
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Go»d Wheaten Floub. 
Water .... 

16-50 

Wheaten Stabch. 
16*87 

Fatty Matters - 

1-20 

__ 

Gluten .... 

11-80 

— 

Starch - . . . 

66-27 

82-81 

Mineral and other matters 

4-28 

1-32 


100-00 

100-00 


The pr(!so7ice of hmn in ivb eaten flours if; an ohjc'ction'; as 
it makes a paste wantin^r in stability. The bran readily 
causes fernuuitation, which makes the paste, after standing, 
become thin and readily decompos(Ml. 

Paatv Jolt' Pnnliun Carpel Yarns. — As a good colour paste 
is all-important in carpet colour-mixing, the following hints 
on the best way of making a projier paste may be found 
useful. In making a paste of good smooth quality, care must 
be takem not to bod it for any time, or let its UnupcTature 
rise as high as 200" Fab. Ovei-boiling inakcvs a lumpy 
paste, curdled and rough in its consistency, winch does not 
mix so readily with the various colour ingredients. After 
such a paste is straiiuul through the wire sieve, tluf minute 
granules of starchy matter are still present, and may ajipear 
on the printed yarn as white spots. In making paste it is 
best not to heat it higher than 1H('/ to 185" Fah. (82° to 
85” Cent.). This is attended to l>y the paste maker who is 
provided with a thermometer for the puiqiose. The followirg 
quantities are for making a batch of 300 gallons : — 

Into the paste tub, half filled with water, is stirred — 

225 lb. Whftafcen flour. 

134 11 Alum, or 10 lb. sulphate of alumina. 

The doughy lumps of flour floating on the surface are all 
carefully ' broken between' the hands. Steam is then blown 
into the liquid by means of a copper .pipe, or worm, per- 
forated with holes. During heating, the milky, liquid ,mu8t 
bq in constant motion to keep the flour particles in suspen- 
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sion. If allowed to settle down to the bottom •of th^ tub, 
a hf9d batch of paste is the inevitable result. The stirrin^r 
is done either with hand-sticks or by mechanical stiirers. 
The heatiiifj is continued until the temperature reij,ches from 
180° to 185° Fah., when steam is-shift off, the copper boiling 
pipe removed, and the paste allowed to stand undisturbed 
forjive qj; sevt'ri ynnutes. This i% found to bo an advantage, 
as it develops the stnmgtli of the flour better. The paste, 
during the heating with open stoani, has gained a consider- 
abhi quantity of water by condtiisation ; more water is now 
added with constant stirring until the eon tailing mark of 
the tub is reached, viz,, 800 gallons. If the above be made 
witii a suitably, ffouf, it will make a good quality of paste. 
It requires an occasional stir up to prevent it turning rough 
or starchy. An antiseptic, such as carbolic acid, CoHr, (OH), 
may be added during tlie warm months to keep the colour- 
pastes from decomposing. When paste is boiled and allowed 
to stand overnight, a thick tough skin, like leather, forms 
on the top. This must not bo stirred in, but skinned off*. 
The formation of skin is easily prevented by covering the 
surface of the paste, or borled standjird colour, with a little 
water at night, when, ifl the morning it will be found soft, 
and without any»indica^on of toughness. 

^ Htrainimj Colours . — Colours for tapestry carpet printing 
must be smooth and free from any knots of pfLste or colouring 
matter; and in order to *attain this, all colou»-pa9tos must be ’ 
strained prevjpus to their being made into* colours for print- 
ing. Tlolour-straihers are made in the form of rectangular 
wooden boxes of 1-inch wood, six inches in depth, with a 
bottom of wire gauze, either of brhss or copper. Copper wire 
gauze is better as if lasts. longer, and is not so easily acted 
on by the acid •[i:|prdants. The gauze is generally of two 
degrees of* fineness, one quality with 169 meshes to the 
square inch, used for stiaining paste and thickened colours. 
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The other qfaallty is much finer, with 1024 meshes per square 
inch, and used for the thinner dye liquors. Where a finer 
sieve is necessary, as for straining standard dye solutions, 
flannel or calico can }>e used. A useful size of sieve for small 
work is ten inches square inside, by six inches deep. For 
large tubs, or straining large; quantities at a time, three feet 
square by ten or twelve iivdies deep is a g()()d size.^^ A suit- 
able number of strainers are needed in tlu* colour-shop, as 
it is necessary to keep one for each class of colours. 

Acidity of Colour Pastes. — In the printing of tapestry carpet 
yarns only ajimited numlxT of mordants can 1)(; emj)loyed. 
Adjective; colouring matters, or tliose which can only be dyed 
with the assistance of basic mordants, the anthracene group, 
for example, with the alizarines, some of the' Phthaleins and 
Resorcines like (lalhfin, Ceerulein, Gambiue, Resorcin Green, 
etc., though of much value; to the dyer, are of little service to 
the tapestry colour-mixer. The shadt;s obtained from them 
by printing and steaming are of poor quality ; wanting in 
richness and depth. Although many experiments have been 
tried to introduce this class of dy(;8 into tapestry carpet 
printing, the results have never prove(i very 'satisfactory. 
All colour-pastes for tapestry printing must have a certain 
degree of acidity, to fix and fully dcvevop the colouring 
matters on the wool fibre during the steaming process. Th^ 
ptesence of an insuflicient amount of acid renders the colours 
poor and uneven ; while an excess of acid tends to corrode 
and tender the Wool. (See effect of excess qf mordant in 
illustration of wool fibres undor steaming.) Much success 
depends upon the proper degree of acidity employed in 
developing the colours. ' Fob many ye'ars tartaric acid (C4Hfl06) 
has been used as the most %8uitabh; mordant for this purpose, 
as it possesses strong acid properties, and ’-has no injurious 
effect on the wool fibre. The strength of acid used is geneijsdly 
about G‘3 gram per litre, or nearly ope oimce (avoir.) per gallon 
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of colour paste. This acidity is sufficient, i» mpst cases, to 
fully develop and fix the colours. Owing to the ffiigh price 
of tartaric acid, arid also citric acid HgO), which is 

similar in nature, many substitutes have appeared on the 
mark(it under various names, all of which could no doubt be 
prepared * with less expense by the consumers themselves. 
(See Tartar Suhstilutefi in (llossary of Drugs at the end.) 

Other ^cids, viz., sulphuric, oxalic and acetic acids, have 
been em])loyed for giving the, necessary acidity to the colour 
pastes ; and rcxiontly lactic acidi(C.5H,03) has been shown by 
the present writer to ])ossess inten^sting properties to the 
carpet yarn printer.^ The various qualities nifcessary for a 
successful colour pointing paste for carpet yarns will be 
specially coiisiderc'd in our next chapter. 

* Vide, J)y('t <nui Calico Priuicr, Sept. -Oct., JfiDT. 



CHAP'i'ER vin. 

QUALITIES NECESSAIIY FOR- WOOL YARN PRINTING OOLOUHS 
--ACJDITY— LEVELIJNO AGENTS- ALT^MTNA iMORDANTS 
—COLOUR RECIPES FOR Y\RN PRINTING. 

The mordants oni})loyed in printiii/^^ tapestry yams are not 
so numerous as those used in the kindred art of Dyeing. 
The interesting class of polvgcnetic colouring principles, the 
Alizarines, Anthracenes, (lallehi, Dioxino, et(;., and their 
varied mordants, so valuahh; to the dyer, are of little service 
in this hranch of textile printing. The results obtained with 
them are far from h(;ing satisfactory. Wool which has been 
previously mordanted, when dyed in a hath with such 
colouring matters, gives riedi and fully-devtjloped shades. 
If, however, the (colouring principle and mordant he mixed 
together in tluj colour-paste, as in the making of tapestry 
colours, and the resultant mixture he printed on the yarn 
and steamed, the colours produciul are poor and uneven, not 
to be compared for richness of shade to those obtained by 
dyeing with the same colours and mordant. Perhaps, after 

' ^ • ii • • 

further experimental inquiry has been made into the causeB 
of such irrCiguliirities, and the action of basic mordants 
during the operation of steaming, some improved process 
mry yet ho introduced which will enable the yarn print- 
ing colour chemist h) employ this valuable group of 
colouring matters. At the present time tlu‘ unsatisfactory 
results given with all the acfjcctivcr colours exclude them and 
their mordants from tapestry yarn printing. Since the 
introfuction of the aniline colours, the work of the dyer and 
“ colour mixer ” has been much simplified. The preparing 
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of the colours, instead of bein^y a long and tedicfUs process, 
requiring many mordants and colour ingredients,’ has now 
become a comparafively easy operation. • The old “rule of 
thumb ” or (uupiric methods, where tlu; r*'al art wai? jealously 
shrouded with mysteiy in a cDinplexity of drugs and mean- 
ingless namc^s, are now things of the past. The elements 
necessary to ensiu'e a well moi^lanted tapiistry printing 
colour ar(i thnM'fold, namely : — 

1. Acid prop(Tties— non-injurious to the wool fibre ; 

2. A lexcllmg agent ; 

rS. An alumina base. 

Th(j above (juali/ications do not ref(!r to special cases when' 
(!olonrs require ci'rtaiil particular mordants. Such examples 
will be found spokcai of sc'parately under their respective 
mordants in Hk; subjoimd list. These three necessary 
({ualili(;ati()ns for a projier tapestry printing mordant will 
now be briefly considen'd. 

1. And Propcrtu-.s. — Tn tapestry printing it is most 
^t'litial to make Ihe colour-jiash' decidi'dly acnd, so that 
the colours may lx; properly flxed and develojK'd U])on the 
yarn. WithcfLit tlu' pn'siima* of acid, tlu' printed colours are 
wanting in fastness ami fjiiality of tone, and show signs of 
being “ strqxy ” im iiiKwyn. Tn (^Inxising an acid for this 
puiq)os(', spc’c.ial attention must be given to its gem-ral ('ffects 
njion the wool fibre and the. ap])earanc(' (fl' th(' various* 
colouring matters. An a?id which is beneficial to* one class 
of colours maj also be injurious to another c.lass of a 
difrereut ^natiin'. *The acid mordant must not have 
corroding iTcf ion on the w(X)l ; such a quality would Ixicome 
highly injurious in the stemming op^ratmn. The most useful 
acid for wool ])rinting*has be^m iinwed, after long experience, 
to be tartaric acTd> (C^H, Its strongly acid properties, 
comb^ied w^th a non-injurious effect on the wool fifre, 
and its power of developing colours to the best advantaj^e, 
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render it of ^reat value to the tapestry colour chemist. 
Owing to its comparatively liigh price many so-oalled 
“substitutes” have been introduced, composed mainly of 
sulphuric or oxalic ecids, combim^d with sulphates of soda or 
potash. (See tartaric ‘‘ substitutes ” in Glossary of Drugs at 
chap, xvii.) Volatile acids like nitric or hydrochloric are 
obje(;tionabl(‘, as they be(!onie volatilised d\iring the steaming, 
and m this stat<' act injuriously upon the iron of the steam 
chests. For this niason vinegar should not be ein]doyed in 
e.v('.ry colour ; Imt only in a few special casi's wlu're it is 
required. (Sc'e acetic acid.) 'J'he best degrei' of acidity for 
printing pastes is at the rate of one ouncu' (avoir.) pure tartaric 
acid per gallon of colour, or h'd grams per litri;. This acidity 
is found to lie suftiinent to fix and di'Vidop tlu' colours on the 
yarn. Instead of tartaric acid, a mixture of sulphuric and 
•oxalic acids may h(‘ used, which forms a usdul and in- 
(‘xpensive acid mordant, h’or the diherent di^grtu's of acidity 
•or neutralising power, it is found that ten parts tai'taric acid 
equal eight oxalic or six siil})huric acid. 

2. A IjcveJlnuj'' Aijent. — Such an agent is as necessary 
in printing as in dyeing, to make the colouis “ take on ” 
evenly and prevent any lilotches pr strijied appearance. 
Glauber’s salts or sulphate of ^oda, s^iilphate of potash, 
alum, sulphate of alumina and lactic acid are useful for 
this purpose. 

3. An'‘ Ahmnina Ikise. — In all tapestry colours — except 
where iron and tin mordants are used — alumina requires to 
be present. It forms one of the most useful mordants to 
the yam colour mixer, as it develops and levels the colours 
on the yarn in a way not easily x)btainable witk any other 
mordant’. The alums •:<ind sulphate of alumina are ex- 
tensively used for mixing in the colour-pastes iii quantities 
varying from 3 to 6 oz. per gallon, according tp the 
nature and requirements of the ,?olour. 



ACIDITY OP PRINTING PASTES. 


As these three qualifications, i.e., (A) acidity, (p) lev'elling 
agent, (c) alumina Jbase, are important in making a successful 
yarn -printing colour, they will now be treated individually. 

A. Acidity requirad m Wool Printimj.-^^Usbt is mo*st essential 
in a mordant for ordinary yarn printing is a good strong acid 
riiaction ; not too strong to tendiir or corrode, the fibre, but 
jusS suth^(j;nt too fix jind diwelop* the colours on the wool 
during the stt'annng process. 'J’artaric- acid, as already statt;d, 
has long lieen (‘niploy(*d by wooIjirintcTS as an ideal mordant 
in this ri'spect. It ])oss('sses tlu' necessaiy strong acid ri'aidion, 
combiiK'd with a non-injurious effecd, on tin; wool^fibre, unlike 
some of th(' strongiu' lomeral acids. The best degree of acidity 
to (anploy for carpet yarn ])rinting is eonsidiTed aliout (i’d 
grams tartaric per litn^ of printing colour ; or 2H 34 grams 
per U litres, which eipials in 1 British measuri' 1 oz. tartaric 
jier gallon of paste. ^Ylth this acidity colours ai*(' fixi'd and 
develo])ed suffii^iently well on tlie fibre, but in soim^ special 
cises the e.oloui* may reipiiri' a little more. It will be noticed 
that th(! acid rc'qmred for caiqiet yarn jirmting is small 
compared with that^ iisiid iij woollen cloth printing, where 
3 to fi oz, tartaric per gallon paste arc‘ generally used. The 
commonly employed acRls beside tartaric are sulphuric, oxalic, 
acetic acid, and also lactic acid, which may be used with 
advantage. The following proportions by weight of ac;id^ 
will be found to correspond as nearly as possible to each 
other in point of acidit} ; — 


• 

• 4 • • 

Acids. 

• 


Graiu.s. 

Or in OunceH ^ 

Tartaric - -* 


• 28-34 

1 1 oz. drams. 

Oxalic . - - , 


22fi7 

! - 12* 

Sulphuric (strong) - -* 


• 17-0 

i - - 'Ji 

Lactic acid.(60 per c^nt.) 

(CWA) 

70-85 

1 2.^ oz. 

1 ’ 


The abo^^ are the relative weights of acids required per 
gallon (4J litres) to form printing pastes of ^qual acidify. 
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It will ho ^seeu that 1 oz. tartaric or 28‘84 grams has the 
same dtigrec of acidity as 22‘G7 grams oxalic or 70‘85 lactic 
acids. In studying the action of the varioiis acids as mordants 
it is nec(msary to note its eifect on the colours, and also on 
the fibre of the; wool., Acids wliich im})air the softness or 
lustre of the fibre must lie discarded. 

A^o or Acid Cotonra. — As most of tlui colours of this group 
require a strong a(;id reaction to fix them on th-'s*- wool, the 
addition of sulphuric or oxalic acids is nec^essarv. It is readily 
found by experiim'nt what^ acid is specially suitable for the 
dyestuff ; as certain (colours an' better devc^loped with sul- 
phuric a(nd than with oxalic, lactic, or acetic acids, and also 
the vux rernd. The following table;, giving the results of the 
various acid mordants with the azo c.olovring matters, is 
based on the writer’s own experim(;nts. 

Effect of Acid Mordants. 


Nam? of (’oloujH 

Suljihuiic Aeid 

Tartaric A<‘ul. 

< ixalic Acid 

l.actic Acid. 

llocollnu'S. Fast 
Reds, Cloth 
Reds. etc. 

slight tendeiK y 
to unevenness. 

good colour ! 

slight nneveii- 
nchs o| colour. 

good colour. 

Azo i’luhs. 

.scJirecly so rich 
a colour as 
with Tartaric 
and baetie 

goodlevcleolom. 

snnilat to 'tar- 
taric. 

good colour, 
Icvclandricher 
thaiianyotlicr. 

A/.o Scarlets 
(various biaiids). 

beanlitullv rich 
colour. 

slightlv vellowei 
hue than with 
SuljihuiF. 

similar to Sul- 
phnrn colour. 

ycllowercolour, 
similar to 'J’ar- 
tarie. 

Acid MaL,'«inta 

^ru'hcst and lul- 
l^*st colour 

1 

very gooilcotoiir. 

1 

very good colon;, 
better tliali 
Taitaiic. 

not fully de- 
veloped, in- 
ferior colour. 

Oxy-azo Oraiiires 
(vurinui' brands). 

veiygoodi-olour 
tnliy developed. 

Isaine as Snl- 
i pliuric. 

saibc as Sul- 
phuric. 

same as 'Sul- 
phuric. 

Aniline Yellows 
(various). 

good rich, doipi good rich colour. 

• J . ^ 

iiiucj; jioorer, 
thin and weak 
. eoloni. 

good rich colour. 

Acid Greens. 

Bines, and 
* Violets. 

all shades level 
and rich. 

similar to Sul- 
phuric. 

siimlar to Sulj 
tilftiric. 

t 

similar to Sul- 
phuric. 

Aeid Blacks, 
Naphtliol, Bril- 
liant, etc * 

< 

upttogivebliu.sl 

Blae-ks. 

rich lull Black. 
*• 

r 

somewhat bluish 
Blacks, not so 
much, how- 
ever, ,as Sul- 
phuric. * 

rich fihl shades. 
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Basic Colours.—With. colour stuffs of this matiyre, such as’ 
Maggnta, Malachite Green, Methyl Violet, etc,, which have a 
strong natural affinity for wool, the addijiiori of acid to the 
])rinting paste shows little, if any, dev(domnent of the colour. 
Such dyestuffs have of themselves, sufficient affinity for the 
wool without the assistance of acid. The presence of acid 
in wool yarn printing is, however, always necessary to ensure 
I(we1 and ^ituisfactory colours. With the benzidine or diamine 
colours, no advantage in the use of ac.id is noticed. 

B. What are tenm'd “ levelli 4 ig agents” in yarn printing 
arc; substancM'.s, usually the normal salts of potash and soda, 
which are added to thc' printing paste to make*the colours 
dye evenly on the Irfbre. in the steaming. Without the 
assistance of silch levellers the c-olours in many casi's go on 
unevenly and cause' stripey and blotched w'ork in the finished 
car];et. The action of such an agent in shuiming is no doubt 
similar to that in dyeing ; namely, of making the dye-stuff 
go slowly on to the fibre and tlius ])reventing unevenness 
of colour. Glaub('r’s salts (sulphate of soda), jiotash, alum, 
sulphate of ^lotasli or ammonia, lactic ac.id, phos])hate 
and acetate gf soda^are found to houseful levelling agents. 

C. Alimnia Mordant.-- it is customary to add to every 
colour for yarn printing a ciu’tain proportion of a salt of 
alumina, eith(;r alum or alumiiiium sulphate. This is always 
cfone except where salts or iron (nitrate or ^ulphate), or vi 
tin (tin crystals) are already present. In such cases alumina 
cannot be employed, otherwise it would (iestroy the action 
of thos^ iftctallic mordants. Alum develops and fixes the 

■ steamed ctilours on the wool in a way that no other tnordant 
does; and^is used in quantities ^jaryiifg from 3 to 6 ounces 
per gallon of colour p^iste. ^ 

.4^aw.-^The s^lts of alumina are of much interest to 
the carpet #colour ihixer, as they form his most impoitant 
mordant. \ll colour pastes must have a certain amount of 
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alumina (Al Oy) in their composition, either in the form of 
alum or sulphate of alumina, to develop the colours fully ,and 
fix them on the yarp during the steaming 'process. Without 
the addition of aluminium salts to the printing paste, the 
great majority of the colours are im})erfeci]y fixed, and appear 
uneven or “ stripey The alums are the crystallised double 
salts of sulphat(; of alumina and ]>otash, soda, or ammonia, 
thus : — 

Potash alum - Al, + 2i H.X). 

Ammonia alum - Alp (SOj)^ (NHJ.jSOj i- 24 HiiO. 

Potash alum contains 10 per cent, alumina (Al^O^), while 
the ammonia, or what is termed “Roman” alum, contains 
11 per cent. This alum is easily recognised by the pungent 
smell of ammonia, which is lilxTated on heatiiig a little of it 
with dilute caustic soda. 

The following analyses of these alums show the different 
proportions of their constituents : — 


PERCENTAGE COMPOSITION OF ALUMS. 



Potiuih Alum, j 

Ammonia Alum 

(Al.Ps) Alumiua 

10-8:5 

11-34 

Sulphurio acud ' - « 

33-71 

35-29 

Water 

^5-51 

49-G2 

Potash , . • - 

y-96 



Ammonia - - 

i. , 

— 

3-75 

1 «■ 
1 

«. 

100-00 

j 100-00 


Instead of the alums or double salts of alumina, the 
normal Sulphate of alumina is now much used in dyeing 
and yarn printing, a^it c^imtains a* much larger percentage 
(15 to 18).of the valuable c^mstitpent alhmvm. There is little 
douht but the sulphates of potash and ammonia ‘present in 
alums help to make the printed colours take on i^iore evenly, 
and thus play the part of “Icvejling” agents. In carpet 
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printing colours of the ordinary class requii^e about 3 oz. 
(avoir.) alum per gallon of colour paste. With stronger 
shades, or those containing a greater amount of colouring 
matter, a larger quantity of alum is nectwsary, eve,ji as much 
as 6 oz. per gallon. Fustic and man^ other vegetable colours 
are greatly developed with alumina mordants, giving them a 
purit}^ of tone unattainable with ^any other mordant. The 
presence of iron salts in alums must be guardesd against, as 
many colours, espiicially the wood dyc^s, can never be bright 
and up to their true quality of •toiui where this impurity is 
present. As th(5 iron may be either in the; ferrous or the 
ferric state', the most suitable reagent for showing its 
presence is a solution of ferro-ferric cyanide of potassimn; 
a few drops of which added to a solution of the almn will 
show an immediate blue coloration on any trace of iron being 
present. The black colour produced with tannic acid, tincture 
of galls, or logwood also readily shows iron. 

Aliimini'imi Sulphate. — Patent Alum, Sulphate of Alumina, 
Concentrated Alum, etc. This normal salt AL (804).^+ ISH^O 
is now being largely used in place of alum, as it contains a 
larger percenftage of ‘the vahtable constituent alumina (Al^Og), 
and is more econoniica^l Ibr prt'paring the various aluminium 
mordants. Until* recently the alums were preferred to 
^Iphate of alumina, as they are of a definite and un- 
changing chemical composition, regular in «the percentage 
of alumina and sulphuricHhey contain, and less liable to have 
iron as an impurity. Formerly these 'Valuable qualities 
were nci't always fhund in sulphate of alumina, but no^v^, 
owing to •improved methods of luanufacture, a sulphate of 
alumina of pure ?\uality and regular composition has become 
an article of commerce. The normal salt contains 15 per 
cent, soluble alumina, and more concentrated qualities are 
to 1^ met in commerce, showing from 17 to If? per 
cent, soluble alumina. may accordingly be found of l^wo 
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strengths, viz., 15 to IG per cent., and 17 to 18 per cent.; these 
figures representing the amount of soluble alumina present. 
The following is sn analysis of a commercial sulphate of 
alumina, which shows the high (hignie of purity in which 
this salt can now be obtained : — 


(’OMMKBCIAI. SliLVHATF, OF AmHVKNA. 


Soluble alumina (A 0.) . 

14-UO 

Combined Sulpliuric Acid 

34-79 

Prec Sul }>b uric Acid 

. . none 

Water of Crystallisation *. 

49 73 

luKoluble matters .... 

•5S 


loo-oe 


Sulphate' of alumina is re'adily soluble' in wate'r, giving a 
clear hea\y solution at 4 te> H lb. ])er gallon eif wateir, 
and showing little teindene*y te> crystallises This is a use'ful 
prejperty to the' etolour clu'iuist, as the' salt may be; kept re;ady 
elissolveid for a meirdantmg lie|uid, without fear of its becom- 
ing alteired m strength by crystallisation. In substituting 
sulphate of alumina for alum in colour recipes, a less 
amount is reephreid acceirding to the pere;entagb eif alumina 
present in the; sulphate' use;d. Tims'; 

Sulphate of Alumina • * Crystal Alum. 

7 parts of 15 per cent,, or 
() parts of 17 per cent. 

The eiuestioiifcof how sulphate of alumina acts as a 
printing mordant in its relations with tha varied ‘natures of 
tbe colours, the quality of shades produced, and their even- 
ness of tone in compiltisou. with tluj colomw niade^ with the 
double salts or alums, yet Requires to he investigated. The 
sulphates of potasli or ammejnia present, in the •alums no 
doubt help to fix the colours on the ‘ yarn, and act as 
“levelling agiints ” as in dyeing. 


j- equal 10 parts. 



COLOUE RECIPES.. 


57 


CoLOiiE Kecipes. 

Yarn Print imj Cblour liecipea—Yhe following colour recipes 
may be taken as typical examples of ypn printing colours. 
Where acetic acid is employed, it can be replaced by a suit- 
able proportion of sulxduiric or tartaric, acids. 

*Eed., -DissoWe 

40 parks by wuiglit of Eoccolline. Fast red, wool scarlets (or any 
of the rods mentioned in chap, xvi.), in 
210 ,, ,, ,, but watcr^ Then add 

C75 ,, „ „ Hour paste* 

75 „ ,, „ vinegar 11" Tvv., or a suitable nroportion 

of vitriol or tartaric acids. 

1000 ])arts. , 

x\fter printing, stibim for .[ to 1 lioiir with gentlt; pressure, 
then wash. 

0 UAN( 1 E . — Diss( live 

5 parts by weiglit of orangi* (1. (or any of a/.o oranges) in 
215 ,, ,, „ hot water. Mix with 

(150 ,, ,, ,, good tiiiek paste • 

100 ,, ,, „ vinegar il" Tw., or suitable proportion of 

• vitriol, tartaric, or oxalic. 

1000 parts. 

Another method rec^mmtmded for acid colours is as 
follows ; — 

I’er (lalloTi of Colour ^ - Per Litre of Colour. 

5 ()/. or 30 grams colflur ponder dissolvca 

• in • 

2 "pints 5 „ 200 grains hot water, and stir into 

8 1b. „ 770 „ fiour paste* • 

26 drops reduced sulphuric acid 1:10 „ 25 drops sulpliuric acid reduced 

• • • ^ 10 

* • !RX)0 grains. 

^For oci^ dyestuffs alumina, either in shape of alum or suljifiate of 
alumina, refjuircs to he presen^ in the flour paste. 
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A Black., siiitable for yarn printing is made as follows 
Dissolve 

75 partH by weight of Naphtol, or brilliant blacks, in 


200 

„ j, „ hot water. Add 

7-6 ^ „ 

„ ,, thioearmme paste, 

GOO 

„ „ tliKfli paste, 

15 

,, ,, chlorate of soda. 

12-5 

„ „ alum. 

15 

75 ,, 

„ ,, sulphuric acid at 170 ’ Tvv. mixci^‘.vith 

„ „ water. 


1000 parts. 

Claret. — Dissolve 

75 parts by weight of Amaranth or Grenadine in 
200 „ „ „ hot water. Mix witli 

G25 „ „ „ paste, 

100 „ „ ,, acetic acid, 11*^' Tw. 

1000 parts. 


I^LIJE. —Dissolve 

30 parts by weight of Lanacyl, Victoria, or any of the 
alkali Blues in 


200 

,, ,, hot water. Mix with 

050 

„ „ paste. 

10 

„ „ chlorate of soda. 

100 

„ „ acetic acid IE' Tw. 

1000 parts. 


Yellow, — Dissolve 


80 parts by weight of Naphtol, Fast, or acid yellows, in 

100 „ 

water (hot). 

810 , „ 

paste * (contain! jg gum as well as flour), 

00 ' „ ■„ „ 

vinegar 11‘’ Tw, 

1000 parts. 


Gree^'I . — Dissolve 


40 parts hy weight oTany hf the anilias greens, (chap, xvi.), in 

105 

hot water. Mix witlj.- 

075 ■ „ 

paste,* 

90 

vinegar 11" Tw. 


1000 parts. . 


(See footnote, pa^e 57.) 
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The printing recipe recommended for the benzidine or 
diamine colours may be given as follows : — 

For Gallon or* Per Litje. 

7 oz. ,, 40 grams diamine dyestuffs dissolved in 

2 pints ,, 190 „ hot water. Mix in * 

8 1b. ,, 770 „ fl*)ur pVstc. 

1000 

f'or dliftnine colours as above, it is unn(;c('.ssary to add 
alumina mordant or acid, be(;an so these colouring matters, as a 
rule, print level and full shades v#ithout addition of mordants. 

All other shades, produced by th(i admixture of two or 
more dyestuffs, are made on the same principle fis those we 
have already given. • 

After printing, the yarns are steamed at low pressure for 
\ to 1 hour (see chap. xiv.). 



CHArTEK IX. 

THE SCIENCE OF COLOUK MIXING— EXAMPLES SHOWING VHE 
TRUE CAUSES OP THE FORMATION OF GREEN— JJLACK— 
MOSS GREEN— COMPOSITE BLUE, AND VIOLET COLOURS. 

The Scieiwe of Colour Miximj . — Before leaving the 
colour-niakilig department, and proceeding to describe the 
mechanical operation of printing, we .will treat briefly the 
philosophy which underlies the art of mixing and matching 
tapestry colours. Much suc(;ess depends upon the proper 
method of making the printing colours, and a thorough 
practical experiences in the business is nect^ssary b(‘fore satis- 
factory results can b(5 established. It will bo found that a 
knowledge of the ch(;mical and optical properties of the 
dyestuffs employed is of much service in guiding the colour 
chemist in his experiments ; aiTd in the proper method of 
making his various shades. Tl:\e simple primary and 
secondary colours are easily prepared dirpet from the many 
beautiful aniline colours now in use. It is in the making 
and matching , of the innumerable tertiary or compound 
shades, buffs, sages, drabs, with all their varieties of hue, 
that difficulty is e<.\perienced. With all such colours, several 
colour ingredients are generally necessary, and "great cate 
must bi exorcised in catching the exact effect, as the 
slightest excess of eMier (tf the dye-constituents causes the 
colour to lose its desire^ cpst. Some shades of this class, it 
^ill be noticed later on, are very sensitive to different 
qualities of daylight ; a dull hazy day," the light from the 
setting sun, br that from a cloudless blue sky, arffect their 
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appearance considerably. (See chap, x.) A*s if is by the 
process of mixing ^colours that the great diversity of hues 
used in the texile arts are obtainable, tlBe principles under- 
lying the art or colour mixing should ' therefore* be of the 
greatest i;iterest to every dyei* and colour chemist. It 
is one of the first duties, in testing a colouring matter, 
to ^xami'^e whaj^ is tenned its •mixing qualities, i.e., its 
capability of producing good and useful shades by admixture 
with others. Mere naked-eye examination of a dyed colour 
cannot show whether it will be suitable or not for producing 
good mixed shades. Two colours may closgly resemble 
each other in hue, when dyed separately, but if each bo 
mixed in exactly ihci same proportion with another colouring 
matter, the results may be totally different in appearance. 
Two Blues, for example, may match each other perfectly 
when dyed separately on the yarn, but if (;ach be mixed 
with a certain proportion of yellow, the greens obtained may 
be of a very different nature ; one may be a bluish-green, 
while the oth(‘r may approach more to the olive cast. Many 
instances might be^ given 9f dyestuffs, ax3parently similar in 
hue, which produce unexpected results on admixture with 
other colours. Again, two colours may also match closely 
in daylight, but * when • viywed in gaslight, may appear 
•totally different from each other. Anomalies like these are 
naturally xierplexing to every colourist, but*the explanation^ 
of All such ajiparently i;rratic behaviour wilt be f^und in the 
gpectrosc 9 j)ic«exam illation of the colouring matters themselves. 
Many dyers and colour mixers have a good “ rule oj thumU’' 
idea regarding J;he mixing of colo^jXI^, but such empirical 
knowledge is not pnly* unsafe, liut is learned often at the 
expense of many failures and di^p^ibintments, which migM 
have been avoided with the aid of a little science. A feff 
exEtflnjiles showing the philosophy of colour uyxing wifi now 
be briefly studied : — 
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Examph I.— It is well known that Indigo Extract and 
Naphtho! Yellow when mixed yield a green. This grefen is 
produced, not because tlie Indigo only allows the blue rays 
to pass and the other only the yellow rays, but because both 
of them, when combined, absorb nearly all the colours of 
the spectrum except the green, which is allowed to pass 
freely. This may be more^ clearly illustrated in Fi^. 3, wjjiich 
representsj the absorption spectra of these two colouring 



l^mpleJI.— Groen produced with (a) Naphthol Yellow and (b) Indigo Extract. 


matters. The lines marked A, B, C, D, etc , indicate the 
Tyell-kno^n Fraunhofer lines in the solar spectrum. 

{a) represents the j^sprption spectrum of Naphthol Yellow, 
which shows that this dye absorbs the violet, blue-violet, 
and blue, and freely transmits the remainder of the spectrum, 
green, yellow, and red. 

{6) represents the absorption spectrum of Indigo Exti*act, 
which show's free transmission cf the extreme red, and 
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absorption of the orange red, yellow, and yellojv green, to 
the -lines E in green, and transmission of green, blue, and 
violet. 

(c) represents the spectrum of the gi|3en colour produced 
by combining {a) and {b), viz. : Naphthol Yellow and Indigo 
Extract. ‘ It shows only the blue, bluish-green, green, and a 
portion of red to be transmitted. A green colour showing an 
absorptioi? spectrum like (r) cannot be a pure bright colour, 
from the amount of red it contains. If, instead of Indigo 
Extract, a greenish blue, sho\«ing absorption in the red, 
were substituted, a pure and bright tone of green would be 
obtained. • 


a 

c 

IlG. 4. 

Example II.— Showing how Red and Green produce Black. 

• 

Example IT . — A mixture of red and greeif, when sufficiently 
'^rongj^ will produce a black. All the coloured rays trans- 
mitted b 3 ;*the one are absorbed by the other ; hencemarkness 
•or black is the r^^ult. It is seldofn Aat two complementary 
•dyes are found of smfficiei\,t purity to produce a pure black, 
but with ’three colours a good dense black can easily be 
obtajned. i^This fact is taken advantage of in dyeing and 
•colour mixing when jet black is required ; anS also in pro- 
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ducing Bad' shades, i.e,, colours darkened or saddened ^th 
a more or less proportion of grey, produced by complemeirfcary 
colours coming in rcontact. A splendid,’ though somewhat 
expensive,, black fof tapestry carpet printing can be made 
by combining Archil 'v/ith indigo extract. These two are 
complementaries to each other. The following absorption 
diagram will show this c^early. Fig. 4 represents the ab- 
sorption bands of ruby glass {a) and signal green glass (6), 
which when superposed produce black or total extinction of 
Hght (c). 

{a) This spectrum shows free transmission of red from A 
to orange red in C, with total absorption of all other colours. 

(b) Shows absorption of all the spftctrum except yellow 
green (D^ E), green, and blue, to the blue violet (FJ G). 

(c) It will be seen that when two siicli colours are mixed^ 
no coloured ray is allowed to pass, hence darkness or a black 
is the result. 

A B C D £ F Q H 

Q 




C 


Example III.— A MosR-gre«n shade produced by combination «of Naphthol 
Yellow (a) and Mecliyl Violet (n). 

Example III.— If the moss-green shades produced by the 
admixture of Napthol Yellow and Methyl Violet analysed, 
it ’vnll be found that their colour produced not dimply by 



Fig. 5. 
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the combination of the blue and red of the Viokt with the 
yellow, but because green and a little red, which constitutes 
a soft moss green, are the only coloured i^ys allowed to pass 
unabsorbed after violet and yellow are miked. ThqNaphthol 
Yellow absorbs all the violet, blup, aad blue-green light, and 
transmits freely the gieen, yellow, and red ; while the Methyl 
Violet (see h, Fig. 5), absorbs yellow and yellow green, and 
allows recC green,* blue, and violet rays to pass freely. The 
nature of such a class of shades can be better understood 
by studying the absorption spectra of the component colours 
(Fig. 5). The black curves rt'prcsent the locality and degree 
of colour absorption. 

{a) Is the absorption spectrum of Naphthol Yellow. 

{b) Methyl Violet 8B showing strongest absorption in 
the yellow and yellow green. 

(c) Spectrum of the compound moss-green shade, show- 
ing transmissicm of red and green rays, with absorption of 
the other parts of the spectrum. 

Example IF.— The formation of the beautiful class of 
composite blues known as indigo substitutes, by mixing a 
green with a*violet^an be ‘explained in the same manner. 
By examining such blucfi with th(5 spectroscope, it will be 
found that the brighte*st part of the spectrum, i.c., orange 
' red, orange y’’ellow, and yellow^ green is more or less absorbed, 
T^ile the green and blue are freely transmitted, giving to thtf 
mixture its blue appearance. The benzaldehyde greens like 
Malachite and Victoria Green show strongest absorption in 
a -portion T)f fhe red, orange, and yellow ; while 
•'Violet absfirbs orange, yellow, and yellow green, 
will be seen that When tho two aretJor8l5fhed, the predomina- 
ting colours transmitted are gre^, bine green, 'and blue, 
with a portion of jihe red (see Fig. 6). If a purer green be 
employed, sjjowing total absorption in the red, a brighter 
and purer tone of blue will be obtained by adihixture with 


Methyl^ 
/riius it 
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violet. The following absorption diagram shows the forma- 
tion of this class of composite blues. 

(a) The strong absorption in the orange red at C, and 
towards the violet end of spectrum G to H, is that of China 
Green (similar to Malachite Green). 

{b) Methyl Violet 3B, showing strongest absorption band 
at D, in yellow. 

A 3 C a ‘ i 


sC 

N 

Fig. 0. 

Example IV, — Showing the formation of a Blue colour by admixture of Green 
and Violet. 

(c) The dotted line is the absorjition curve of a deep shade 
of composite blue, showing transmission only of the extreme 
red, green, and blue. 

Example F.— A beautiful reddish violet, resembling in hUe 
the famc>us Tyrian Purple is obtahied by mixing green with 
the pink colouii'ng matter, Ehodainine. The formation of 
this colour affords a good example to the spectroscopist,^ as 
the absorption bands are sharp and characteristic. Ehodar> 
mine, being a cleaF*pl'nk. dye of gpat briMiancy, ‘‘absorbs the 
yellow green, green, and blue green, ,and transmits the red 
orange, yellow, blue, and violet. Most of the basic anihne 
greens, as we have seen in Fig. 6, transmit a portion of 
extreme red along with the green, blue green, and' blue. 
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After these two colours are mixed the only light transmitted 
is red, blue green, and blue, which constitutes the Tyrian 
purple hue (see c, Fig. 7). 

{a) Absorption spectrum of Ehodamiue. 

{b) Basic Aniline Green (China G^een). 

(c) Spectrum of purple composed of a and b. 


A 3 C 4 EFGn 



Fig. 7. 

Example V. — Showing formation of a Violet colour by mixing lihodamino 
Pink (a) with Green (n). 


Matching f)yed ami Fnntexl Yarns . — The colour pastes, after 
being prepared and mi: 5 efl in the colour-house, are printed, or 
what is termed swaftched gn small skeins of yarn as trials, and 
^fter going through the regular proctiss of steaming, washing^ 
and drying, these swatches are submitted to t!!e colour mixer, 
who compares or matches them with the starfdard specimens 
preserved in tl^e colour-book. The matching of the prepared 
shades'^is one of t^e most important duties of the yiapestry 
colour che'uiist, and often it requires qp Jjttle care to obtain a 
perfect match wit!i some ‘bhades. I’he quality of the daylight 
used must be considered, as the apf^earknee of many ’colours is 
greatly influenced'bjj the kind of light which illumines them. 
This ^11 bAconsidered in our next chapter. 




CHAPTER X. 

THE MATCHING OF COLOURS. 

GOOD LIGHT— DIRECT SUNLIGHT— BLUE SKYLIGHT- DIFFUSED 
LIGHT— ARTIFICIAL LIGHT -DICHROISM— BRIGHT COLOURS 
—SPECTROSCOPE. 

Now-a-days, when competition in all'* branches of industry 
runs so high, and when prices are so keenly cut, it requires 
every endeavour on the part of the manufacturer to keep 
abreast of, and, if possible, to excel his rival. In every busi- 
ness much succ(i8s depends upon attention to the minutest 
details, and the manufacturer of coloured textile fabrics must 
pay due heed to many little, but nevertheless important, 
considerations in regard to the careful matching and the 
beauty of his colours. One of the essential qualifications of 
a good colour mixer is to be able' tp match accurately any 
shade submitted to him. In order to do this successfully 
he must be thoroughly acquainted with the nature and 
properties of the colours with which he works. We do not 
intend, & the present chapter, to enter into the practical 
methods of colour analysis, but merely to give a few useful 
.hints i^egarding the matching of shades and some details 
which often requir^ attention. J 

Importance of a Good Light . — In the matching and com- 
paring of colours, it ‘ is 'of the utmost importance to give 
special attention to the quality of tl^e ‘ daylight which is 
use^i. To the majority of people the colour of daylight 
always appears uniform ; but ta those whose &ty it is to 
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examine colours carefully, such as artists, ’dyers and all 
colourmen, it is well known that the appearance of colours 
is greatly influenced by the quality of the daylight which 
illumines them. So uncertain, indeed,’ is daylight in its 
hue, that, for the actual colour measurements employed in 
scientific research, it has to ho altogether discarded, and the 
more stable ligbt^of the. electric ar^c substituted. In judging 
nice distinctions of shade, it is of course necessary that the 
observer be possessed of good colour perception. There are 
many people, not in the least cfdour blind, who cannot see 
much distinction betwcicu two shades, where a^ skilful eye 
can distinguish two or thrc'e intermediate ones. 

rure Daylighi . — Tlie c.hosen standard of a good white 
daylight is difl'used light of about the month of May, and 
from a nortliorly direction. Diflused daylight under these 
conditions possesses that degree of purity and whiteness 
necessary to show colours in their truest aspect. The light 
reflected from a white sky, or from a bank of white cloud, 
or that quality of light transmitted through a certain degree 
of mist, are all of a good whiteness and suited for colour 
examination.* * 

Diract Sunlight. —Drived sunlight is never good for ex- 
amining colours, fts the ^ predominance of red and orange 
rays renders it unsuitable for seeing many colours properly, 
especially those belonging to the blue arid violet clas^. 
Beds, orange and yellows, when illumined* by direct sun- 
shine, apperx brighter and clearer ; while Uhe blues, indigoes 
and tfle violets lose their blueness of tone and become dullqf 
and redder. For this reason the beautiful shades^ of blue- 
pinks, heliotropes, light violets, caAnines and all such colours, 
having a small quantity of .blue in their composition, cannot 
be properly * examiijed in the direct rays of the sun. This 
exeq^s of rfd and orange rays in direct sunlight is owiflg to 
the “ interference ” or separation of those coloured ray^ in 
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passing through the atmosphere. Daylight during a dense 
fog, or when the sun is near to setting, is also very rich in 
red rays. This cah easily be imagined from the warm tone 
with which everything is illumined and the fiery-red appear- 
ance of the sun at such tifiies. It has been found that the 
effect on colours, when viewed in direct sunlight late in a 
summer afternoon, is very similar to coal gas or candle light. 
Tlie change in the aspect of colours, when viewed in direct 
sunlight, might be given as follows : — 

Rods hocomo brighter and clearer. 

Oj^ingcs become brighter, more like yellows. 

Yellows become brighter and seem to fade. 

Greens become bright and clear, if of, a yellow cast. 

Blues become darker ; reddish blues redden in tone. 

Violets become redder and approach to purples. 

Various beautiful compound shades, or what are often termed 
mode colours, like; drabs, grays, sages, buffs, olives, russets, 
etc., alter more or less according to the amount of blue they 
have in their composition. Many little peculiarities in tone, 
which might escape detection in pure daylight, become ap- 
parent in a yellow or orange-tinted illumination like direct 
sunlight or gaslight. Artificial light is of great assistance 
to the colour chemist when distinguishing nice differences 
of cast among greens, blues and violetsl'; but this will be 
considered mon; fully further on in this chapter. 

Blue Skylight . — The light reflected from the open blue 
sky has an excess of blue and violet rays, and thei*fefore 
produces an effect on the aspect of colours ^ quite opposite 
from thpt of transmitted sunlight. It has the tendency of. 
enriching blue and ;\dc'let ^colours, and flattening the colours 
belonging to the red end of the spectrum. Many beautiful 
pinks, subh as the Eosiftes, rose, Bengal, phloxines, etc., 
all appear to advantage in such a light, a'i t'heir characteristic 
beauty consists of their bluish hue. The fine gr<l?enish ^ones 
of* lemon yellow, auramine, najdkthol yell6w, etc., are best 
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seen in a bluish-tinted light ; but when examined in direct 
sunlight their characteristic beauty disappears. During the 
summer evenings, and after the sun has s^, the light consists 
solely of reflected light, and is gencirally of a very bine quality, 
so blue indeed that red and orangU colours appear quite dark, 
almost blacks ; while red blues and violets lose their red and 
bec^iie much i)luer. This exjJains the rc^ason why a 
soldier’s red coat or a red rose appears black in the dusk. 
The change in the appearance of colours when examined in 
daylight coming from a clear* blue sky might be given 
as follows : — 

Ileds beconif duller and flatter in hue. 

C)rar;;;es become duller and flatter in hue. 

Yellows become somewhat greener in hue. 

Gre(!us become a littlo bluer and not so yellow. 

Blue greens become bluer. 

Blues become richer anil of a purer tone. 

Blue violets become like blues. 

Violets become more blue and lose red cast. 

The predominating tints from direct sunshine, or from a 
blue sky, present in ^common daylight, explains why colours 
are seen to alter so much in appearance when viewed first 
in a bluish skylight, aiid^then in the direct rays of the sun. 
The contrast between tlie two qualities of light becomes at 
%nce apparent, as each shows the slight predominance of 
an opposite colour. This effect is clearly seen in viewing 
natural objects illuminated with direct sunlight ; while their 
shadows Jfcre 4it only by reflected light. * The object itself 
appears ryddier or warmc'r in tone, wliilc the shadows are of 
a bluish oi* violet^ hue. From what just been Stated, it 
will be clearly seen ^thaf the selection of a light for colour 
examinatipn is a question* of gfeaf importance- to every 
colourist. 

Dayli(jhi.—lt transmitted sunlight,^ with its* pre- 
dominance of red and orange rays, and the reflected light of 
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the blue shy, with its excess of blue and violet rays, be 
mixed together, the result is a light of a good white quality. 
This mixed light constitutes the ordinary diffused daylight, 
which is generally ol a fair degree of whiteness, suitable for 
the matching of shadOs. c. The two predominating hues, 
orange and blue, are complementary, and combine together 
to form white light. T\ie reason for desiring a nortl^erly 
light will now be apparent. The light from that direction is 
always well diffused, and less liable to change in hue than 
liglit from other directions. * If the light for colour examina- 
tion cannot be obtained from roof windows, attention has 
often to be paid to the outward surroundings in front of the 
windo'ws where the colour matching is 'conducted. Strongly 
(!oloured objects directly in front of a laboratory window may 
considerably alter the quality of the light. A red brick wall, 
for example, or a fresh green tree, if strongly illumined with 
sunshine, will reflect into the room light of a decidedly 
reddish or greenish tint, quite unsuited for showing nice 
distinctions of colour. The writer, in examining a series of 
reds and orange reds, notic(;d their appearance considerably 
dulled and flattened in comparison to their out-of-door 
aspect, and found this was due '-q, the greenish quality 
of the light reflected from the trees in frcxit of the window. 
In studying the true aspect of colours, therefore, attentioq, 
faust be paid' to the quality of the daylight. Some 
colours aie moce sensitive to an impure light than others, 
but as a rule, pif^ment colours keep their trqe appearances 
Ijetter than the soluble dyes. In judging 'of shades, it must 
be remeiabered that a foggy day, the approach of/ sunset, or 
an open blue sky, all tend* to alter the aspect of the colours 
by altering 'the true propoutions of coloured rays which they 
reflect. 

Assistance of Artificial Light in Colour Matchinq , — CoJours 
belpnging to the blue and violet ^lass are mften difficult to 
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match accurately in daylight; but if they Be examined in 
a hght having an excess of orange and yellow rays, like 
ordinary coal gas or lamp light, peculiarities of tone often 
become visible which could not be detected in ai pure day- 
light. Many greens, blues, crimsods, garnets, violets, and 
similar shades, can always be better matched with the 
ass^tance of artificial light. A ^eep shade of reddish-blue 
may show little difference from a blue violet in daylight, 
but in gaslight the difference becomes greatly accentuated. 
The rtKldish-blue becomes dull-^-almost a black — while the 
violet blue reddens and becomes more of a red-violet hue. ^ 
All colours having blue or violet in their composition are 
greatly modified in ^ yellow illumination. Gas and lamp 
light possess only about 20 per cent, of tlie gi'cen, 10 per 
cent, of the blue, and 5 per cent, of the violet rays present 
in good daylight ; hence all colours belonging to the more 
refrangible or violet end of the spectrum become much 
modified in appearance, lieds, scarlets, pinks, and yellows, 
cannot be correctly judged in ai'tificial light, as the bluish 
hue, which many of them possess, is entirely lost. Magentas, 
pinks, and rM violets becoming clear reds or scarlets, while 
the finest tones of yc^ll^w become lost. As a rule, soluble 
colours dyed on wool or^ silk show greater changes in hue 
^under artificial lights than the pigments. This is no doubt 
owing to the want of transparency in pigilients which, lib 
a certain extent, robs a colour of any dichiwmatift property 
it may possess. 

D^ro 'mn in Colmirs , — Dichroism is an interesting pro- 
perty of njany colouring matters whjcl^ influences 'k gradual 
change in hue,* as a eolour is^idiluted with any diluting 
medium to produce light* tints.® A* number of • dyes and 
colour liquids e9;tqbit this property in a marked degree. 
Sonn^ of tjfte aniline violets and blues, quinoline blu^, the 
vegetable* colouring masters like litmus, archil, soluble 
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indigo blue, etc., show that the deeper or stronger their 
solution, the redder in tone they become. Such colours 
gradually change ip hue as they are diluted. It is often 
observed By colourists^ that some reds, when reduced to 
form a stepping series of reds, go off the proper cast, and 
show an orange or huffy hue in the light tints, while others 
reduce in a bluish direction, producing a blue pink instead 
of a light red. In the same manner yellows, when diluted 
from strong tones to the light tints, lost; their desirable clear 
lemon hue, and show a somewhat reddish or huffy cast. 
Such changes are generally owing to the property of dichroism 
in the colours. The following may be^taken as a f(;w of the 
commonest examples of such colour changes : — 


Coluunn(j Matter. 

Strong Solution. 

Diluted. 

Magenta. 

Cherry Red. 

Blue Pink. 

Cocliinoal Carmine. 

Red. 

Blue Pink. 

Pienc Aeicl. 

Pure Yellow. 

Green Yellow. 

Ciirome Yellow. 

Orange Yellow. 

Lemon Yellow. 

Gamboge. 

Orange. 

Pure Yellow. 

Clirornic Chloride. 

Red Brown. 

Green. 

Prussian Blue. 

Deep Blue. 

Sea-green Blue. 

Quinoline Blue. 

Fine Red, 

Gldar Blue. 

Malachite Green (aniline). 

Reddish Purple. 

Blue Green. 

Litmus. 

Claret Red. 

Blue. 

Methyl Violet (aniline). 

Purple. 

Blue Violet. 


The slight change in tone often observed by coloul 
mixers wjien diluting a colour for .making tints arises from 
this dichroic property. In all such cases as the above, 
where the rates of colour absorption vary, certain coloured 
fays gradually disappear or become absorbed, anc[ the light 
which is transraittoi*!, ♦beipg the sum of all the Unabsorbed 
rays, must, differ in hue according to^ the strength of the 
colour, or' the depth of the solution. In testing colours the 
first ^ duty of the colour chemist is to ‘examine its mixing 
qualities, viz., its capability of producing good^§ind ffseful 
shades by admixture with others. A blue, for example, 
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when mixed with a certain proportion of yellow, may pro- 
duce a fine shade of green; while another blue, which to 
the eye exactly corresponds to the first, ^ay produce a poor 
dirty shade of green, not at all similar to the othSr. Many 
such exan^ples might be given, ^hich naturally perplex the 
colour mixer ; but the true explanation of all irregularities 
is f-iund in the ^spectroscopic examination of the colours. 
Likewise, in examining a colour, it is always necessary to 
see its diluting qualities in comparison with the colour 
desired to match. 

Bright Colours . — When making a careful comparison with 
bright colours, tlu' eye soon becomes dazzled and fatigued, 
so that after gazing intently for half a minute or so, it is 
unable to discern nice distinctions of hue. In examining 
scarlets, for example, two may be seen at the first glance to 
differ in purity of tone ; but when the eye becomes fatigued 
with viewing them too long, tht^y become similar, and assume 
a dull, faded appearance. The (‘ye is quickly revived to its 
normal condition again by viewing a complementary colour, 
which in this case ^W(mld be green. A ])iece of coloured 
material, eitlujr dy(ul cloth or pa])er, (lomplemeiitary in hue 
to the colour being (examined, is most useful in restoring the 
eye (piickly to its nbrmal sensitive condition. By looking at 
«uch colours as magenta, scarlet, orange;, bright carmine 
lakes, or cosine pinks, through blue or green-tinted glasses 
this •eye-fatigue is avoided, and a more corf(;ct estimate of 
the true (yfioffcnces in the colours is obtained. Take for 
, exam^e two bright pinks made from eosine or erythrosim?, 
which da*5le th^ eye in a short ^im%; ao difference can be 
discerned between tlje t^o in their depth or purjty of tone ; 
but let thepi be viewed through a gfeen-tinted glass or gelatine 
film, and they appear beautiful soft shades of violet,^ and 
pleasing to^the eye to examine. It may then bp noticed that 
one is stronger ih tone, of perhaps bluer or lighter than *the 
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other; a d’ffer'ence which could not be detected with the 
unaided eye. Thus, complementary coloured glasses or 
gelatine films may ,be employed with success in matching or 
comparing bright colours of this class. The discomfort of 
fatigued eyes is avoided, .the examination can be made 
leisurely, and the colourist arrives at a more correct judg- 
ment of the value of such colours by employing this simple 
device. The following results may be given as examples of 
the modification which bright hues undcngo when viewed 
through green-tinted glass - 

BrigU^^reds bef-ome alniont blacks. 

Purple rodK bocoiuo rich blue violets. 

Magentas become red violets. 

Scarlets become soft shades of russet. 

Bright pinks become soft violets. 

Blue cosnu) pinks become dull magontas, or reddish violets. 

Oranges become citrines or brown olives. 

The Spectnmope in Colour Matchimj. — Within the limits of 
a single chapter we cannot enter more fully into the study of 
this interesting subject ; yet we cannot omit making some 
reference to the great assistance of the spectroscope in all 
questions relating to th(‘. science of colofir exaihination. To 
those who wish to follow the sub/jct more deeply, and to 
study scientifically the laws underlying its carious phenomena, 
the spectroscope will be found invaluable. The explanation 
bf many strange modifications of hue observed in colours 
when vidwed ioi artificial light, is*" found by studying ^hem 
with the spectroscope, and observing their absorption bands. 
Jwo colours, for examine, may match each other closely m 
daylight; yet show^ a ^considerable difference in j ‘hue when 
examined in gas or lamp** light. This arises from the fact 
that colours which ajjpea’: similar to the eye may be com- 
posed of different parts of the solar spectmm or, in other 
words, show different absorption bands in their spectra. The 
unaided eye is unable to detect tjiis. Take as ah example 
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two shades of blue which are closely matched iji daylight. 
On examining them with the spectroscope— a small direct 
vision one does very well — it may be four^ that number one 
blue transmits more red than the other’ and absorbs a little 
of the bright green and violet of the spectrum ; while the 
other — blue number two — absorbs a little of the red, and 
transmits the bright green, blue and violet, more freely than 
number one. Yet, in daylight, to the unassisted eye, these 
two blues were identical in hue. If they be examined in a 
yellow light, however, such as •gas or oil-lamp light, they 
will at once show a difference. Blue number one will appear 
redder in hue ; while the other will present a ffreenish-blue 
appearance, making ^uite a contrast between the two shades 
of blue. Thus in many cases which might be mentioned, 
colours indistinguishable from each other with the naked 
eye, are shown by the aid of the spectroscope, to be different 
in character and behaviour. A rule which always holds true 
with any kind of colour, either soluble dyes or pigments, is 
that a perfect match with two colours can never be obtained where 
the colours show widely different absorpiion spectra. 



CHAPTER XL 


PREPARATORY ']’REi>TMENT FOR “HANK” YARI)^ 
PRINTING. 

In the hank printing? of w(^ol yarns (not tliat for carpets by 
the Why took process which is herein described) the yarn 
previous to printing must be prepared by tniatinent with 
chlorine similar to piece goods. This .preparatory treatment 
is indispensable in printed woollens— where’ the colours are 
steamed in the dry stab'. — in order to increase the absorbing 
capacity of the wool for the colours. Tn carpet yarn steaming 
no chloring is iKHUissary, as the printed yarns are steamed in 
the wet state ; and the fixing of the colour on the fibre is 
similar to that of dyeing. The reason for “ preparing ” wool 
both for hank and pieqe goods printing is that previous to 
steaming they are dried with heat in .a stove, in order to 
prevent the colours bleeding or run^ning into each other, and 
thus marring the delicacy of the printed design. After the 
hanks and piece goods are dried, they are then steamed. If 
yiis be done with unchlored yarn, it will be found that poor 
and unss^tisfactory colours is the result. Treatment ^with 
chlorine is absol\itely necessary to open up the scales of 
the wool fibre (see chap, i.) and thus increase it% absorbing 
Capacity in all instances where the colour paste is dried on 
the fibre before sfeaming. When the printed yarns are 
ateamed in the moist or “raw” statci, ie., the colour paste 
left wet on the yarn, no preparation with chlprine- iff necessary, 
as tjie wool fibre, with the combined Action of the steam, 
moisture, and the assistance of a little free aci^; opens its 
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external Scales, and the colouring matter 'is thereby admitted 
into the fibre and fixed in the moist state similar* to that of 
dyeing in the dye bath. 

The colour chemist can easily demon^Utate this for himself 
by printing several colours on chlored and unchfored yam, 
drying the swatclies in a dry store, and then steaming them 
as usual in the steam chest. It will be found that after 
steEaning and washing the colour# on the chlored yarn are 
full and bright, while those on the ordinary unprepared yarn 
are poor and unfixed, not to be compared to those on the 
chlored wool. If, also, the steam in the steam chest be in a 
dry ” condition, a still greater difference betw^)en the two 
is apparent. If, at the same time of making the above 
experiments, the colour chemist steam a swatch with the 
colours wet on the yarn, similar to the method employed for 
tapestry caq)et yam printing, it will be found that the colours 
come out almost as full and rich as those on the chlored yarn. 
Hence the reason for not '' preparing ” carpet yams for 
printing. 

There are various methods recommended for chloring the 
wool yarn for hank j)rinting, but alf have the same object in 
view, i.e., the rendering of the wool more absorbent to the 
dyes. The following .iflethod is one of the best: — 

The yarn, after it Tias been sooyred and bleached os in chapters ii. and 
V., is put into a bath containing, for 100 lb. of yarn 

gallons hydrochloric acid (HCl), at 32"'' Ty., 

100 gallons water.^, . 

“ Work for 1 hour, and during this time add graduaH^" at 3 efifterent times 
25 gallons solution hypochlorite of soda* {Eau de Ja'^lle) at 1^° Tw. 

V ** 

* Hypochlorite of soda solution is made as follows : — 

**2 lb. chloride of lime, 

1 galloiT water. ^ 

When well mixed, tfc^n add solution of — 

1 lb. soda ash (carboftate sodf, pure), 

I’galloif water. 

Allow to stand for hours, filter, then reduce with water until i^ stands 

li'* fw. 
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Then rinse and pass yam through a bath oontainiog— . 
gallons hydrochloric acid per 
100 gallons water. 

Rinse again, tlien dy. 

Anotbdt method recoinjuendecl is as follows ; — 

1000 parts wool yarn are steeped in warm water, hydrooxtracted, and put 
into a bath containing — 

20,000 parts cold water, 

590 parts hydrocliloi-c acid, 96'’ Tw. '■ 

While working the yarn in this, add in 1 hour 5 portions of bleaching 
powder solution, 32'’ Tw. — of 23 parts each — 115 parts in all, and continue 
working until the smell of chlorine has disappeared. The yarn is then well 
washed, hydroextrocted, and dried. 

Bleaching powder solution is made by grinding — 

1 part bleaching powder in 
1 part water. 

Settle, filter, then dilute with water till it stands 32'’ J’w. 

Sometimes chlorate of soda is employed instead of chloride 
of lime, as the latter has a tendency to make the wool fibre 
harsh. Strong chloring increases the capacity of the wool 
to absorb dyestuffs, but it must on no account be overdone, 
as the wool then acquires a yellowish hue and a harsh, 
unpleasant feel. In so.’ne special cases the yarn for hank 
printing is prepared also with tin by jxissing it through a 
solution of stannate of soda at 8° or 5" Tw., and afterwards 
through a bath acidulated with sulphuric acid. 

Such preparatory treatment is,* however, unnecessary in 
the Whytock process of printing yarns, as employed for 
tapestry and velvet-pile carpets, table-covers, rugs and similar 
fabrics. Tlie method of making the printing colours for hank 
printing is similar to those used in the Whytock jiifocess. 



CHAPTEE XII. 

FEINTING OF CARPET YARNS— EARLY HISTORY OP WHYTOOK'S 
INVENTION— DESCRIPTION OF WHYTOCK PROCESS FOR 
PRINTING CARPET YARNS. 

As the process of printing tapestry carpet yams differs so 
widely from all other*methods of carpet making, it may be 
of interest, before entering into practical details, to consider 
a few notable features of the process. The method of print- 
ing the various colours on the yarn, which is most ingenious, 
was invented and patented by a Mr. Eichard Whytock, of 
Edinburgh, in the year 1832. By his method carpets can 
be made of dyed or coloured warps without new blocks being 
required for each new pattern. Tlfe carpets may have a 
looped surface like fhe Brussels, or the loops may be cut 
in the weaving, givingjiA^elvet pile like the Wilton carpets. 

As very little information has been published regarding 
the early days of this invention, a few details may be of 
interest, gathered as they were by the present writer fronf 
thos^ who were well acqufi<inted with the invnntor. ^ Eichard 
Whytock was the son of a minister in Dalkeith — a town near 
E*dinlnirgh**and was born about the year 1775. Having 
'strong mecf^^anical turn of mind, he spent much time ki experi- 
menting in a lit^e worljshop he tiad for the purpose. One 
day having accident^ly dra^wn ou4 a ^worsted thfead from a 
piece of printed delaine, which was then fashionable for ladies’ 
gown|, he oj^served that the single thread was coloured various 
<^laui» at* stated* interval^ according to the design printed 
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on the delaine.' The idea strnck hun,— could he not print 
single threads with colour in such a manner that, when a 
number of them were woven together, they would make a 
coloured carpet? ty following out this idea he produced, 
after several years’ experin^pnting, the process of carpet yam 
printing known as the 'Whytock process, now employed in 
making tapestry carpets, velvet table-covers, sofas, rugs^ and 
similar fabrics. 



Richard Whytock. Inventor of Tflj)estry Carpet Printing. 

(Born 1775, died 185G.) 

Bichard Whytock spent much of his time m qtiietly work- 
ing out his mechanical ideas, and was well known for his" 
chanty. He died' a Whelor in J856, leaving £35,000 to 
be divided among his brother's family*. The invention was 
first tried in Edinburgh in 1832 in a paH of- Queensberry 
House in the Canongate, and in 183^ it was, removed to 
St. Ann’s at Lasswade, which was formerly a breweey. 
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About the year 1846 Messrs. John Crossiey jDf Halifax 
bought the patent from Whytock for £10,000. 

In 1841 a series of trials were made ^ print the colours 
on the yam and steam it in one continuous propess, but, 
after costing nearly £1000, the idea -.was abandoned. 

Whytodk’s invention shows a sound knowledge of the 
arts of weaving and dyeing, as well as mathematics. Such a 
process, even though conceived, could not have been brought 
into practical work except by one thoroughly acquainted with 
these arts. Like many other wseful inventions, its early 
progress was slow and disappointing. Manufacturers and 
dealers were not in favour of the new fabric, and printing 
drums were erected oii^y a few at a time. After fifteen years, 
however, in 1847, we find fifty-six tapestry looms working, 
the greatest number of these being (unployed in the firm 
of Henderson & Widnell at Lasswade, near Edinburgh. The 
great success which has attended the tapestry carpet industry 
is owing principally to the energetic and enterprising manner 
in which the eminent carpet firm, Messrs. John Crossiey & 
Sons, of Halifax, entered into its manufacture. It has now 
become an important branch of textile industry, extending 
over the whole world, ^y employing the same principle of 
printing and weaving, *all kinds of beautiful and inexpensive 
velvet pile carpets, table* covers, sofas, rugs, etc., may be 
produced at a price within the reach of all. Many improve* 
menjs in details have, of course, been madq on Whytock’e 
invention of 1832 ; but the principle of imparting to the 
yttrn»therf various colours remains practically unaltered. In 
'* Brussels carpet manufacture all the yarns are dyed self- 
colours in the dye bath^ each separate "thread representing 
one colour in the cafpet. In order tp have a srirnll piece of 
' a colour iii a Brussels a thread of that colour must traverse 
the whole pattern. The colours in Brussels are limited to 
five or six,. and if anqj^er shade is desired, it* can only^be 
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inserted bj; the process of planting, which is substituting it 
at the desired place for another colour already working. in 
the carpet. Whytock’s process overcomes this inconvenience. 
A single t^estry thread is printed various colours, and there 
is practically no limit to the variety of shades which can 
be employed. This, indeed, has been brought forward by 
some writers as a positive objection to the tapestry process, 
as the results are apt to become vulgar and “offensive to 
any one having artistic taste ”. But the fault here lies, not 
in the process itself, but in the taste of the colourist or 
designer. A soft, harmonious colouring, which would satisfy 
the most fastidious taste, can be employed with great effect in 
tapestry carpets. No doubt the colouring in many tapestries 
is crude and garish, but such are generally intended for 
foreign export where they have a ready market. With many 
nations there is a strong demand for bright, showy colours 
and glaring contrasts, which, to our eye, would appear 
offensive. This freedom in the employment of colours, then, 
instead of being a fault in the tapestry process, is indeed a 
positive advantage, as it enables the manufacturer to supply 
the demands of other nations, though their taste, perhaps, 
be not the most cultivated. Wit^iin late years tapestry 
carpets, as a whole, have greatly improve/! in colouring ; the 
many excellent productions Mm^our best firms have, no 
doubt, done mpch to elevate public taste. In a Brussels all 
the dyedtthreads lie in layers, one^on top of another, Hinder 
the surface of th^ carpet, and only reappear on the surface 
at the certain place where they are required to produce tlfe 
design. In this way a large amount of dyed yarn must, of 
necessity, be conceSied^ under the surface. * In a Brussels of 
five colours, or a five-fra^e carpet, orily about one-fifth of 
the dyed worsted forms the surface of the carpet and is 
visihile ; while, roughly speaking, about four-fifths lies under 
the surface and is lost to view. By WhytQck's process this 
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great loss of valuable material is altogether avoided, all the 
coloured yam in the tapestry carpet being on the surface and 
visible. Another point of advantage is the saving of space 
with tapestry looms ; a Brussels loom occupying three times 
the space in length that a tapestry* one requires. In the 
early days* of Whytock’s invention the yarn was wound on 
the printing drui^ from bobbins, J)y rotating the drum by 
means of a hand crank, while a simple arrangement guided 
the threads across the breadth of the drum. At that time 
the colours were applied to thcf yarn, not by means of a 
printing pulley and colour box as now employe^, but with 
straight wooden sticks or-rulers which were dipped into the 
colour paste and therf applied to the yarn across the drum. 
The (sdges of the printing sticks wore covered with felt. 
Originally the printing drum seems to have been made of 
tin and covered over with waterproof cloth. The point at 
which these colour rulers were applied was midway up the 
drum, where a ledge or guiding shelf was erected to keep 
the ruler exactly parallel to the edge of the drum. The 
introduction oi rollers or pulleys runfting in a small box and 
colour paste, And printing at the bottom of the drum instead 
of the side, was a great jsCiprovement on the old system. 

^ Like the majority of clever inventions, Whytock’s method 
of colouring tapestry carpets is very simple in theory ; yet in 
actual practice, the many little important d^ails requiring* 
attention give ii a compfexity which renders it difficult to 
comprehend at first sight. To the readdJ: who has never 
seen tile printing drums, or the process m operation, a mere, 
’verbal' expR^nation will be of little ser^ce^ We have here in 
Fig. 8 an illustration of the modefc tapestry printing drum 
with all its accessories in working order. This mW give a 
clearq^r idea 6f the method of printing than any.words can 
convey. Tfce following explanation, combined with •the 
assistaftice ‘of the* picture^ and diagrams, will give an in- 
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telligent idea ‘of the tapestry process of carpet making 
those unacquainted with it in actual work. The desi^|jf 
the carpet pattern^is first painted on paper divided into little 
squares err parallelograms, each little oblong representing a 
loop in the finished cai^et <(see Fig. 9). This coloured design, 
which somewhat rescmbhjs a mosaic, is pasted on a board, 



Fia. 8. The PrintiJig Drum. 


and hung beside 1;he printer. The design board/ is seen to 
the extreme right of the fllustration, where a boy is pointing 
on it wkh his finger, ewdentlyc engaged in reading off the 
colours to^ the girl printer at the drum. 

‘The circumference of the large cylinder or drum, which is 
made of woo'd, is first covered with .varnished or glazed (ffoth to 
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prevent the dyes from entering and staining tke \good. It is 
t|^ wound evenly round with one layer of the carpet yarn, 
giving it the appearance of in immense bobbin, covered with 
one layer of thread. The drum, as seeA in our ^lustration, 
is covered only half-way across -mth •yam, thus making only 
half the hum her of carpets. TJnderneath the drum and 
running in the direction of its axis is a small set of rails, on 
which runs tin* carriage for* the (Colour boxes for supplying 
the various colours to the yarn. A number of these boxes 
are secui around the boy — the *“ boxer ” who is rc'.ady to 
supply any cedour box which may be requinjd. In each 
box, and jiartly suliuiergcd m the colour pastif, is a rollt^r 
or pulley, var^'uig in width from I to I inch, which, as 
the colour bo.< runs underneath the drum, presses up 
against th(‘ yam by means of springs adjusted to the 
carriage, and thus ruh's a streak of tlie colour right across 
the yarn on th(' drum. Siweral such ruled lines of colour are 
seen in the illustration. Do^vn the length of the design is 
a numbered scale (see Kig. 9), eaidi number corresp()nding 
to tbe oblongs or tlie stitidies on *tUe ruled paper ; while 
a similar scale is kxed round tbe rim of the drum, these 
pi-iiiting drums vaiyiiig# greatly in circumference according 
to the rexjuireimnil^s of*the patterns to be prink'd. To show 
how thii jirinting operation •proceeds, we may take a very 
simple example as seen in Fig. 9, whicji represents ^ 
chequered design in red* blue and white ; the bla«k oblongs 
representing^ red, the striped ones blue, aqd the white ones 
Tiie drum, which is ready covered with yarn, is 
turned r«und on its axis till 1 on its index is reached, 
when the first drum is ready to bt plfinfed. The first colour 
which comes in th5 design is red, i.e.y a black square, so a 
colojjr boi contijning the requisite red colour is placed upon 
the carriaf^e and made to run under the drum. Tn doijig so, 
the pulley .whicl^ it contains presses up against the yarn on 
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the drum ^ and leaves a red stripe as it traverses across it. 
The next colour to print — proceeding down the design 
and not across it— is a blue, i.e., a striped square. The 
drum is ^ now moVed round one division to '2, so that 
the line of colour already printed is just escaped, and 
the blue colour box substituted for the red one, and run 
across the rails as before. This leaves a blue stripe side 
by side with the red one already printed. It will be seen 




Fia. 9. Carpet Pattern as paintgd on design board. 


from the design, (Fig. 9) that the next three spaces, 
always reading down the design, are all red, 8 tO 6, 6o the 
^ed box is again put in, and 3 stripes ruled, the drum being 
turned one numbed* aftbr ^%ch stripe. Numbers 6 and 7 are 
left blanks,* as they have to remain white yarn, so the drum 
is turned round to 8 on index ; here follow three' stripes of 
red, then blUe is run in at 11, red again at 12, blue again at 
33. Then foliow three stripes, 14 to 16 of rgd, 17. and 18 are 


mimim the yabJi. 


• * • 

left blanks, 19 to 21 are red, and the first drum finishes with, 
a blue stripe at 22. When all these coloured stripes are 
made, according tq the design board, the drum is finished. 
The yarn "is then carefully taken off, the number attached 
to it, i,e., drum 1, and it is then carried away to the steaming 
which fixes the dyes upon the yarn. The drum is again 
covered over with yarn as before, and drum 2 is begun. 
The* first colour tiere is blufe, the *blue box is run through, 
making its stripe of blue, then follows one of red. From 3 
to 10 are left blanks, so the dru^n is turned round to 11 on 
its index, and a stripe of red made. Then follows blue at 
12, red at 13, blanks from 14 to 21, and druifi number 2 
finishes with a stripa of red at 22. 

The yarn now taken off, number 2 attached to it, and 
then steamed as before. Then follows drum 3. The first 
stripe here is red, 2 is a blank, 3 a red, 4 and 5 are blues, 
6 and 7 blanks, 8 and 0 blue stripes, 10 a red, then blank, 
red, blank, red, then at 15 come 2 blues, 2 blanks, 19 and 
20 blues, 21 red and 22 blank. This finishes drum 3, and 
so the printing process continues lentil all the drums are 
printed accoiptling t» the design paper. In actual practice 
the printer puts in all the parts requiring one colour, before 
proceeding to use another colour, and all the light, delicate 
tints like buffs, light sa^es, Mrabs, etc., are printed before 
^he dark shades. Suppose, then, for the sakg of simplicity^ 
that there were 100 threads of yarn wound round the drum, 
all these 100 threads would be coloured exactly alike and 
each '^^ould'lnake one single coloured thread for 100 duplicate 
carpets. When all these parti-coloured hanks of^arn are 
steamed, washed and ^dried, thisy 'are** arranged in their 
proper order, acco^diffg to their atjbacbed number*, and each 
thre^ is adjustei in the setting frame to its right position. 
We thefi have the f breads dyed at the regular prearranged 
internals, corresponding exactly to the coloured •design which 
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was copied ; but instead of one copy we have 100 copies, or 
repeats of the same pattern in one long continuous web* or 
warp. The desigp, as it appears on the coloured threads 
in the setting frame, has a very elongated appearance, as 
represented in Fig. 10, bu^ tliis disappears in the weaving, 
as the threads are drawn up into loops and contracted, 
bringing out the pattern of tbe carpet exactly as it appars 
on the design paper. It will be' readily seen that Whytock’s 
process of printing is a great saving in labour compared with 



Fig. U) rcpresoDts tiu: olofegated 
appcurauco o^the.ilosxgii on 
the threads ready for setting. 


the block-printjng style. In lilocll printing, a new blqck is 
. required for everj' new pattern or design, but by Whytock’s 
method no blocks are required, and the printing 'pulldy 
serves fo?’ all patterns as the one pencil serves f^or drawing ’’ 
all kinds of designs, or tMte one pep serves for any style of 
writing. .If an object, .say^ a little touch of pink in a flower, 
occurs in a tapestry pattern, the block pirnter, to gi\p the 
requesite touch of pink to 100 carpets, would require to 
apply his blcJck 100 times, but if the yarn»be wound •round 
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the printing drum 100 times, it will be seen that ^ne streak 
of Hihe pink colour across the drum would give to the flower 
the requisite touch of pink for 100 carpets If the yarn be 
uncoiled from the drum it would be found dyed in dOO places 
equi-distant from each other, and ai? exactly the spot where 
it was wanted to tip the flower with pink from end to end 
of t^ic 100 caiq)etg. Fig. 9 represents the design as painted 
for the guidancci of the printer. Fig. 10 represents the 
elongated pattern of tlie printed yarn arranged in proper 



Fig. 11 represents design on Woven Carpet. 


order by the setters, and ready for being wound* upon the 
beam and woven into carpet. P’ig. 11 represents the woven 
carpet completed ; the pattern no longer assumes the elon- 
gated ap'i'.earance as seen in Fig. 10, because thg yarn, in 
being drawn up by th^ wires iA the weaving to form the 
loop surface, becomes contracted^ and the design regains its 
coiT^ct pro’portions. In a tapestry of good quality, having 
ning wire§ or loops of thread per inch, 5 inches of printed 
yarif become contracted into ‘2 inches of Woven carpet ; 
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while in % poorer quality, with only six wires per inch, 3 
inches of yarn form 2 inches carpet. In the poor qualities 
of tapestry the yar;i is drawn out to cover as much surface 
as possibly. 

The above short description of tapestry carpet printing, 
which has been simplified and divested of its technicalities 
as much as possible, will no doubt enable those readers un- 
acquainted with this special branch of textile manufacture, 
to follow the process intelligently. In tapestry printing, 
one becomes impressed with the great importance of atten- 
tion to the minutest details. Without this the process 
would become most uncertain, and the many separate 
threads would become hopelessly contused. Inexperienced 
or. careless printers, in not paying due heed to the proper 
tying of each separate hank on the drum, the numbering 
of each drum of yarn as it is printed, the accidental break- 
ing of a thread, or the emptying of a bobbin while the drum 
is filling, or omitting to tie the certain kind of knots on the 
thread ends in order to guide the winders, and many similar 
little points, all apparently mere trifles in themselves, if not 
attended to, will give rise to serious tiouble ^nd waste of 
material in the subsequent operations through which the 
yarn has to pass. 



CHAPTEB Xni. 

CABPET. YARN PRINTING (con — GLAZE CLOTHS— “FUR- 
NISHING” THE YARN -COLOUR PULLEYS AND BOXES , 
RUBBING— AUTOMATIC EQUALISERS— SHARP OUTLINES— 
DYEING YARN PREVIOUS TO PRINTING. 

a 

In these days of keen coip.petition, when prices are low and 
merchants are found hard to please, it requires all the 
energies and attention of the carpet manufacturer to keep 
himself abreast of his competitors. In tapestry carpet 
making, as in every other branch of industry, much success 
depends upon attention to details, and the harmonious co- 
operation of all those in charge of the various, departments 
rif manufacture. The design of the carpet, and its selection 
of colours, the printing, setting and*weaving, all contribute 
their own special qiiota towards the making of a good and 
successful carpet. Unfeyrtunately, however, the demand in 
some places for pocy* qualities of carpet has so lowered the 
standard as almost to deprive those engaged in their manu- 
facture of any pride in the beauty of their haidiwork. The' 
Tnft-^^ipri of Michael Angefo in regard to art that Trifles 
make perfection; but perfection is no trifle^” can be applied 
v^lth 4quar!ruth to tapestry carpet printing. It is the con-^ 
'sideration a few of these details in j>rii^ing that "yvill now 
occupy our attention. ^ 

Oil or Glaze The^varni8jied,cloth which*is used for 

oover^g th*e drunkprevious to printing requires to be perfectly 
clean when used for light-coloured patterns. If they be deeply 
stained with dyeirom a former print, the wet* colour paste 
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draws out the. colour from the cloth and stains ttie delicate' 
tints of the pattern which is working. A light cream-colonj?ed 
ground might be found spoiled with a greenish or reddish 
hue from the glaze cloths which had been employed. If the 
pattern be a light-coloured and important one it is better to 
use fresh cloth. The steam drying cylinders over which the 
washed glaze cloths are passed (see Fig. 12) should be cleaned 
at least once a week to p^went the formation of a dirtj brust 
or scale, which readily adheres to the cloth as it passes over 
the cylinders. If the copper of the cylinders be very dirty, 
a scrub with a little carbonate of soda and water will effectu- 
ally cleans^; them. In the earlier days, when things went 
with more leisun;, the glaze cloths were well scrubbed with 
Vfater and hand brushes and then hung up*to dry in a well- 
ventilated chamber. The quicker method of drying them 
over heated cylinders undoubtedly helps to make the cloth 
brittle and more easily cracked. Care must be exercised in 
having the cylinders neither too hot to burn, nor too cold to 
imperfectly dry the cloth. 

Furnishintj'' the Iqm. — If the colours be barely printed 
on the yarn they come out thinner and lighter in colour than 
the shade desired ; and should an .excess of colour be used, 
the opposite effect is produced in making the colours much 
deeper in tone than they should* be. In both instances a 
icolour which , might be carefully matched to the standard 
«hade by the colour chemist can be put off the desired^ tone' 
in the printing by using either an insufficient or excesi^e 
amount of colour. This is sometimes a cause fbl* differende 
of opinion between the printmaster and colour chemist ;’aftd' 
only those experienced in 4 ^he business can believe how much 
n colour naay be altered in appearance, either lighter or darker, 
according to the bare or full manner in which the' oolojjr 
beeu printed. It is quite possible to make the 9 ame c<^feur 
present three stepping shades, light, mid and dark,, by' j^lying 
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the tolour pad^e, barely, in medium quantity or excesaiiely lb 
the^yam on the drum. Hence arises the necessity for pre- 
serving all through the pattern a medium and uniform 
amount of*uolour during the printing. '*^n regulating the 
amount of colour to be administered, the printing overseer 
must attend to the wipers or doctors on the colour box, that 
they be neither too wide nor too tight, and that the spring 
of tlft' carriage of* the colour* box be so adjusted as not to 
press the pulley too firmly against lihe drum and thus squeeze 
out the colour. It is, however, ^no easy matter to produce 
•exactly the same shade of colour on yarns widely different 
in quality. Different yarns require slightly difi'^^rent treat- 
ment, and it is only frqm experience that the print overlooker 
learns to adjust •the little details to produce satisfactory re- 
sults. Some of the poorer or “hungry” yarns absorb a 
much larger quantity of colour than those of fine quality ; 
and the finer the lustre of the wool, the richer and fuller is 
the colour produced. In printing fine yarns the colours as a 
rule are put on as thinly as possible, as the wool is easily 
satisfied; but when the yarns are h^avy or of an* absorbent 
nature, and ttcmtain^bat is known as kemps or dead hairs, 
a greater quantity of colour is absorbed. It is impossible to 
get rich and full-bodied colours on a harsh, lustreless wool ; 
they look dry and imp(3votfiBhed. With such yarns the 
^colour box is often used without wipers in order to get a| 
much colour 6r the yarmas possible. When printing large 
patches or grounds of a single colour it is^always necessary^, 
it) us4 the^l&ur liberally ; a barSly furnished ground is sure 
to turn out unsatisfactory, being alike poor in its quality of^ 
•colour and stripey in appearance. ^ Often a successful pattern 
is spoiled by having a blotchy, uneven ground ; tljis, in many 
•cases^ might be gvercome by printing more fully and. keeping 
that uniformity of colour throughout the whole paj^tern. 
Hubfiing ^^e weit drum carefully with roller^ or, what is 
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even better, brushing it with a small hand bru/h, is of great 
assistance in getting out level grounds. c 

Pulleys and Colour Boxes. — The printing pulleys or rollers 
have long been made of wood, and when first used they had 
round their edge a covering of felt. This absorbent material 
has now been dispensed with. Pulleys made of vulcanite (a 
compound of indiarubber, sulphur and white lead) are now 
largely used, as they are found to < be much superior to the 
wooden ones. Vulcanite pulleys, being thinner, do not 
occupy so much space in. the colour box, do not warp or 
twist, nor do they absorb the dyes and become stained like 
those made of wood. The great disadvantage of the wooden 
pulley is that it readily becomes dyed with the colour in 
which it works, and no amount of washing can remove the 
stain. Such dyed pulleys are unsuitable for printing delicate 
tints, as the colour paste draws the dye from the wood and 
spoils the colour printed. This danger is altogether avoided 
by using the vulcanite pulley, which can be readily cleaned 
for fresh use. Their initial expense has proved a hindrance 
to their more general adoption , but if their longer durability, 
their saving in time and labour, and the rnoie satisfactory 
results obtained, be taken into consideration, it may be found 
that the cost is not so great in the long run. Another kind 
of pulley in use has a vulcanite edge and cast iron flanges on 
isither side, which are painted over with a protecting coat o^ 
paint or enamel. But the fatal ‘objection to this style of 
pulley is the presence of iron. The protective covering of 
enamel, pitch or whatever is used, becomes rubired or chipped 
off in course of usage, and the iron, being exposed, comes in ’ 
contact with the acid colour paste and a chemical reaction 
sets in whcch is highly deleterious to the colours. Metal of ■ 
cmy hind should never come in contact with ^ €he piintmg 
coUmr. 

Colour Boxes . — ^Wooden colour boxes hare the.sametdefect . 
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as wooden Rileys in their readiness to absorb Jbhe strong 
dy^s, and it requires the utmost vigilande on the part of the 
print overlooker to see that delicate tinj§ arc not worked in 
deeply stained boxes. Where the number of colour boxes 
at the command of the printer is limited, it requires much 
care to seldct those', boxes mostosui tables for tbe^ colours to be 
employed. A good idea is to have the*, woodcin (colour boxes 
lineef ipside with a protective*casing of thin vulcanite. This 
is done by having an inner box of thin vulcanite, J inch thick, 
which is made to slip insider the ♦vood(5n box and bt tightly, 
being S(;re.\'(‘d along the top with brass sc,rews. This forms 
an excellent covcinng foy the wood, rendering the boxes 
easily cleaned ii’side, tuS the vulcanite docs not absorb the 
dy(;8. Care must be exercised in washing the boxes so lined, as 
hot water warj)s the; wood ; which twists and cracks the 
vulcanite. C-old wab'r only should be used in their 
chiansing, Wlu'u tlu' inner vulcanite casing beconujs much 
broken — and it is somewhat brittle' — it should^ be taken out 
and a fresh one substituted, otherwise it harbours yartieJes of 
dirt and cobuir in the crevices which cannot be readily 
removed. i^»xes in •uc,b a condition are a sour(;e of troubk', 
and often (;ause delicate shades to be spoiled 

Tiuhlnnij . — During tlie operation of ])rinting, each stripe 
of colour made by the pulley Is left with ridges of an excess 
of colour on (dtber side ; and in order to equalise am^ 
distrijnito this excess of* colour, the operation of •rubbing 
has to be resorted to. This consists in ^^dling tlui stripes* 
of col inured ®yarn with the little wooden hand rollers, so 
Vis to rub the colour paste well into the yarn and distribute 
the amount of colour as evenlj^ as possible. Where the 
stripes are too narrow ^to be rolled,, as in single pulleys, 
the robbing has to be done with narrow stripes of vulcanite. 
To bring, out sati^actorily the style of work *know’j^ as 
Moresques fiT Arabesques, consisting of tratery desigps 
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formed of Jittle variegated dots, it is necessary tfl give careful 
attention to the rubbing of those parts, and also to have the 
colours much darkei; in shade than what is intended. 

Automatic Bubbers . — An automatic rubbing apparatus for 
tapestry carpet yarns- has lately been introduced into 
America and this country whereby the operations of 
printing and rubbing are performed at one and the same 
time. Mechanical rubbers are employed usually in pairs- 
and fixed on opposite sides of the colour pulley. They can 
be automatically thrown mio, or out of, their operating 
position, as the colour box and carriage move in opposite 
directions. Either single or double rubbers can be used, 
and they are so adjusted as to run exactly over the ridge 
of superfliuous colour made by the printing pulley, and so 
equalise the colour as it is being printed. Automatic 
*“ equalisers,” as they are termed, have been employed in 
America for some time, and are considesred an advantage. 

Sharp Outlines in Vrintimj . — It is always desirable in 
printing tapestry carpet yarns to have the colours with 
sharp, clean-cut edges, and not presenting a blurred outline, 
From the earliest days of Whytock’s iimention? this has been 
considered the great defect in the tapestry process. Writers 
dealing with this subject have complained of the “ muddy 
unsatisfactory appearance ” ot the tapestry carpet, but by 
t-careful attention to a few points now to be considered, this 
imperfection may, to a great c^ent, be overcome. , The 
yarn, if in the slightest degree damp, will cause the colours 
to run and thus make a blurred edge. If the colours be tbo 
” thin and watery they give the same unsatisfaejiory result i 
such colours require to be thickened by boiling with flour. 
If the carriage of the, colour box does hot run smoothly, but 
jolts and jerks, or if the printing be done .too hdrrie^ly, the 
colQur paste is splashed upon the drum, thereby producing 
djrty work, f Some aniline colouring matters, .such the 
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Benzaldehyds Greens, Bismarck Brown, some Oranges and 
Magentas when used in strong solutions, have a tendency to 
run when printed on the yarn. Colour^which are found to 
run badly and stain tlui adjoining white yarn should be dis- 
carded by the colour chemist. Hyposulphite of Soda (NagS^ 
O3) is a useful mordant to add where colours show signs of 
bleeding. In spejcial cases, when ^ dark colour edges a white 
or light buff, the dark ^ade re<^uires to be made specially 
thick for edging, by boiling it with the addition of a little 
British gum. This gives the* edging colour a sufficient 
consistency to prevent bleeding into the delicale tint. In 
moresque and tracery work, where single pulleys are used, 
it is necessary to employ a colour much darker in tone than 
what is intended, as the bare printing necessary for Bu*ch 
work considerably lightens the colour. 

Dyeing the Yam previous to Printing . — When the beauty of 
a pattern largely depends upon a clean and sharp-edged 
outline, as in many Brussels and Chenille cappets, it is not 
well adapted for tapcjstry printing. It is most* difficult — 
nay, impossible — to obtain the saifie beauty of outline by 
the Whytock procelk. For example, to get out successfully 
a single pulley outline^(*f light buff or white, in the midst of 
a patch of dark cranson, red. black or similar strong colours, 
^is no easy matter. During the printing and steaming the 
narrow outline gets destroyed by the adjacent deep colour, 
and where a delicate clean outline was expect-ad there appears 
a poor blurred suggestion of an outline, if indeed it be not* 
altog^her* obliterated. Designs of this nature ought, ii 
‘possible, to be avoided by the tapestry carpet designer ; 
but now-a-days manufat^turers, tef please the merchants, are 
often glad to attempt anything and* everything* and it so 
hap^ns tha't patterns of such a nature are somejdmes taken 
in h^nd to^ print. In such circumstances it will be fbund 
of grSat a’ssistande in getsting out more satisfactory workfto 
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dye all the' yarn the light tint previous to printing. This 
method, which is much used in Germany, shows mafly 
advantages. A imA-e successful carpet or tabl^-cover is 



Fia. 18. Illustration of difticult(t)attern to print successfully by Wbytock 
process, owing to the dcUcady of putlinos. 


obtained, but it is only the best quality of, goods that wsfrant 
the extra expenditure of time and trouble which it incurs. 
Some of the German works employ it with* beautiful results, 
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which nevei^ could be gained by simply printing ^n the white 
y^rn in the ordinary manner. After the yarn has been dyed 
in the dye bath the necessary light tnit whicdi forms the 
outline, tt is thoroughly dried and wound upon the drum 
in the usual way, and printing yrotKJeded with as usual. It 
will b(; found that the results obtained by this method are 
much superior to those got by printing in the light tint. The 
illustration (Fig. IM) re.pres?ents tf tapestry carpet design of 
this difficult class, wh(;r(‘ the outlines, to make the pattern 
effectual, must be sharp and (‘h'^n. In printing such a carpet 
as this the yarn requires to be dyed the light outlining tint, to 
produce anytliing like a satisfactory n'sult. Tlfc advantages 
to be gaiiKul by dyeing tlui yarn are threefold. First, as no 
colour requires to be printed on wln're the light tint occijrs, 
the yarn at those ])la(a'S is kiipt perfectly dry, which enables 
it to remain clean and nnsoiled. Second, the yarn, after 
being dyed, has acquired a certain increased affinity for the 
colouring matters, as the Glauber salts and suljihuric acid act 
as a mordant for the dyc‘S, which fixes the colours readily 
on the wool and prevents them ynming. Third, another 
advantage tc be gaiiu'd with dyed yarn is the soft harmony 
of colour it sheds over the whole pattern, giving it a beauty 
of effect similar to viewing any coloured designs through a 
tinted glass. Fine qualities'”' of vidvet table-covers printed in 
this manner have a subdued harmony of colour and gener*! 
soft effect which would be unattainable by priiiting»in all the 
colours on the white yarn. As already ^tated, though the 
resulas obtained by this method are much superior, it is 
only the finest quality of goods that warrant the increased 
expenditure of fjme and labour ij} involves. 

We will consider in*our next chapter the stea^ning of the 
coloured yarns. 



CHAPTEK XTY. 


STEAMING OF PRINTED \aRN^- SHRAM CHEST— STEAMING 
PRESSUKE— DURATION !^EPFECT OF STEAMING ON WOOL 
FIBRE-EXCESS OF MORDANTS. 

The colours, aftc'.r being printed on the yarn, require to be 
permanently fixed or dyed into thq fibre of the wool, and 
in order to accomplish this tlui printc^d yarn must be sub- 
miHed to the action of moist heat or steam. Thci question 
of yarn steaming is one of considerable importance in the 
tapestry carpet making, and much success depends upon its 
intelligent management. Under the influence of steam the 
wool fibre absorbs the colouring math^rs, and becomes per- 
manently dyed in a manner similar to that of the ordinary 
dye bath. The steaming operation consists in placing the 
printed hanks of yarn, still wet with ttm coloul* paste, into 
a long iron box or steam chest, and t^Kire they are submitted 
to a course of steaming, under gentle pijpssure, for nearly 
thirty minutes. After this treatment, the colours are found 
to have penetrated into the fibre of the wool and become 
fixed. Uuring the ])rocess of stcaifling the epithelial scples, 
which constitute yie ('xterior of the wool fibre (see chapter 
i., Fig. 1), are, no doubt, opened out, exposing ftie interior 
of the fibre to the colour. This possibly explains the reason 
why acid in the colour paste assists the fixing of the colour, 
by opening 'ihese exterior plates or scales of the fibre. (See 
A, Fig. 16, action of oxalic acid.) The mode oUsteaijfing 
tapestfry carpet yarns is, in many respec^ts, similar to ^that 
employed in the sister art of calico printing. 
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It is difficult to state with any accuracy the ^xact date 
when this method of fixing colours by means of moist heat 
was introduced ; but the idea was of grg,dual development, 
as the early experimenters seem to have been slow in 
arriving at satisfactory results.^ Many trials were first 
made with dry heat, by passing the printed goods over 
heated cylinders, or hanging them before stoves ; but the 
results obtained by this treatment were far from satis- 
factory. Towards the close of last century Dr. Bancroft 
published his researcdies on the*fixing of colours by means 
of the “heat of steam”; but in these experiments lie took 
elaborate precautions to ..exclude the iiwiature of the steam. 
The genera] opinion* in those days, and it seems a very 
natural one, was that the moisture of the) steam would 
cause the printed colours to run into each other. This im- 
pression, however, has now been proved by experience to 
be a wrong one. The results of his experiments were not 
encouraging, but had he not been so carefulf. in excluding 
the moisture of the steam, he would, no doubt,, have been 
more successful. 

Fixing colours %n wool by steaming was not largely 
employed until about {.he year 1830, only two years prior 
to Whytock’s in\/ention of tapestry printing. A few of 
the minor details may Ibe worked in a slightly different 
manner in the various carpet works, but the rationale dt 
the process is in all casef^' the same, i.e., to f^x the dyes into 
the fibre, snd preserve, as much as possible, the strength* 
and Iftetre* of the wool. ^ 

• The yern. after being printed, is taken off the ^rupa and 
carried suspended between two shwt poles towards the steam- 
ing department; its own ^proper^^ number is aTit£|,ched, and 
afte^ undergoing a necessary inspection, it is then allowed 
to p^ss on to the steaming. The printed yarn, divideci into 
hanki, is then caiefully deposited upon the steaming carriage, 
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which coivlists of a long iron frame or tray^' mounted on 
wheels running on a small railroad into the steaming cheat. 
When the carriage, is sufficiently filled with the printed 
hanks, it is run into the chest, the door is tightly clamped 
l:)y means of screws, and s_tc;aiii admitted into the chamber 
by valves. 

Sleam Chest . — The steaming chest or cottager consists of 
a long horizontal chamber built oMron plates, and varying 
in dimensions according to the space and requirements of the 
carpet work. This chest is jiermanently closed at one end, 
wliile the other is fitted with a tiglitly-closing door, which 
can be fastened stciam-tiglit by means of clamping screws. 
These doors, whicli are very heavy, aie raised in a manner 
siuiilar to a portcullis, with a chain and counterpoised weight 
at the other end of the chamber. When th(5 chests are wide, 
and have a roof nearly flat, it is necessary to have them 
provided inside with a si^cond or false roof in order to catch 
the drops of iiioisturc which collect on the roof and would 
otherwise fall on the yarn below. This second roof is made 
so as to come within a few inches of the sides of the cliamber 
to enable the c.ondcnsiid moisture to ruiPotf and find its way 
to the floor. Where the steam chests are of the narrow type 
with a liigh roof of the “ kennel ” shape, ^an inner moisture 
roof is unnecessary, as the collected drops readily run down ^ 
the sides. The chest is fitted with valves and steam gauge so 
that the^pressure inside may be ca'relully regulated. Rvery 
iCare of the steam ^.attendant is required to keep up a regular 
method of working, as insufficient or excessive steaming prd- 
"duces unsatisfactory results, which often give ris^^•to future- 
trouble. 

Steamimj . — Various ,system8 have froin time to time been 
employed for steaming the yarns. Sometimes the'hanl^s are 
laid qn a network of stout cord, a blanket, or galvanise^ iron 
netting stretched across the iron frame of 6he carriage?. At 
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other times k?^ife edges made of slate are used for^ the same 
pui^ose. The more general method now in use is to steam 
the yarns on wooden boards previously covered with a thick 
layer of sawdust, chopped chaff, or oat husks, used either 
separately or mixed in varying proportions. The printed 
hanks are deposited on this prcj»ared bod, and after steaming 
they are lifted and roinoved to ^*ooL A sprinkling of fresh 
material gives a renewed*and clean* surface for other hanks 
to bo steamed. Oat husks an; preferable to sawdust when 
they can be obtained, as they g^re not of so absorbent a 
nature, and therefore have not the same tendency to draw 
the colour out of tlu' yarn. In the steaming firocess the 
subject of pressure is (Wie of much importance, as it touches 
upon cpu'stions of a physical as well as a chemical nature. 
Notwithstanding the valuable investigations which have 
already been accomplished in this direction by experimenters 
like Jiancroft, Kosenstiehl, Walter Crum, and others, there 
still remains room for further research. For carpet yarns a 
gentle pressure of about B lb. for twenty to thirty minutes 
is considered to give the most satisfactory results. The 
pressure of steam employed may be designated in three ways, 
namely : — 

1. Tempoitfkure iiisido the steam chest. 

2. ssure of atmospheres. 

3. Pressure of pounds, 

and these three systems are mutually interchangeable. Thif 
ordinary pressure of the atmosphere is taken at 15 lb. per 
square inch (14'7 to be more correct), sC which pressure* 
water 1)oils at 212° Fah. This being the ordinary air pres- ^ 
«ure, it is generally taken as the starting-point, thus ^12° Fah. 
represents 0 lb. pressu][e, or if tthsoluie pressure is desired 
it would be 0 + 15 lb.* per sqjiare in^h. • Thus — 

atmosphere pressure represents 15 lb. per square inch. 

;; !! » 
etc. 
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As the temperature of the steam rises, there is/ a correspond- 
ing increase in pressure, which may be seen from the following 
table of figures, taking the boiling-point as the standard : — 


212° Fah. 

= 0 lb. pressure. 

216° 

= 1 lb. „ 

220° 

= n IK „ 

224° 

— 4 lb. „ or over 4 atmosphere. 

230° 

= 6^ lb. 

233° 

— 7A lb. „ or .1 atmosphere. 


Any higher temperature is rarely required, and, indeed, is 
not advisable, as the hot steam produces a chemical change 
on the wool, which is higllly detrimental to the fibre. The 
effect on t^ie structure of the wool fibre which has been 
overheated may be readily seen tVom illustration B, Fig. 
IG. From the above figures it may b(5 seen that the various 
standards for indicating steam pressure are mutually con- 
vertible. Thus, when goods are said to be steamed at 
lb. pressure, or ^ an atmosphere, it is understood that the 
temperature inside the steam chest should be about ‘232*' 
to 283"' Fah.,' or if steamed at 21 lb. pressure, it should cor- 
respond tc 220'" Fall., etc. Tn the actual steaming of yarns, 
however, it is rarely possible to find the pressure and 
temperature inside the; chest to correspond exactly, as the 
air present in the steam c^iest and the gases evolved from 
the yarns tend grciatly to increase the '“pressure after the 
chest becomes heated. This is a question of much im-* 
portance^ which is apt to be ovplooked in many cases. 
Thus it is possible to have the steam chest gauge showing 
'a pressure of 2 lo 2^ lb. per square inch, while the tem- 
„perature inside the chest only registers 200° to 216° Fah. 

The following figures have been taken from' actual ex- 


periment : — 

Temperature inside 
steam chest. 
209° Fdh. 
212 ° „ 

< 216° „ ^ 


Pressure xi side 
steam chest. 

= 5 Ib. 

= 2 lb. 

= 24 lb. 


This shows the necessity of having 
escape valvep blowing off conltantly 
from the chests to get pd‘of the cold 
air and acid vayours presfent in'sido. 
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The most guitable steam gauge for yam steaming is 
the tsimple mercury gauge, as the acid •vapours from the 
colours very soon destroy sensitive spring gauges. Much 
trouble ofteh arises from this cause. * 

Duration . — The duration of steanjing carpet yarns is 
generally from twenty-five to thirty minutes at a gentle 
pressure of 2 J to 3 lb., but the time varies according to the 
pressure employed. If steamed \l'ithout pressure, sixty 
minutes are required. It will be seen that the pressure em- 
ployed in yarn steaming is not s^ high as in woollen cloth 
steaming, where a pressure of 7 to 7^ lb. (J atmosphere) for 
thirty minutes is employed. 

High pressures, anc^ consequently high temperatures, are 
to be avoided in yarn steaming, as they tend not only to 
decompose some colouring matters, but to injure the wool fibre 
itself. Wool is highly sensitive to the action of heat and the 
less pressure employed the better. A moist steam is con- 
sidered by all authorities to give the best results. 

The amount of steam which escapes from the chest 
should be sufficient to carry off the acid vapours Mich are 
liberated in the stea^fiing, otherwise unsatisfactory results 
are sure to arise. Sulphurous acid gas (SO^) is absorbed to 
a certain extent byjthe*yarn during the bleaching, and this 
’acid, along with volatile amid mordants, added to the colour 
paste, becomes liberated under the heat of the steam, and, 
causeg the atmoophere inside the chests to have an rficid re- 
action. It is therefore necessary to have a* blow-off valve 
,attacheid tef ihe chest in order to free the steam from an 
excess of a^id vapour. Overcrowding the chests with yarn is 
a danger which has to be avoide^, ffom the factibhal the 
amount of acid gases* liberated may prove so excessive as, in 
some cases; to reduce or decolourise tome of the colours on the 
printed yarn. The licid vapours condensing on the iron roof 
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of iron, which, if allowed to drop on the yarns, is apt to 
produce a stain or cause unevenness in the colours. 

Another reducing agent which is evolved to some extent 
in the steaming process is sulphuretted hydrogen, produced 
from the sulphur which is naturally present in the wool fibre 
to the amount of about 8 per cent. The brown stain left on 
bright metal on which wool has betm heated is owing to the 
sulphur it contains and this fact ^las not to be overlocjived in 
dyeing delicate shades in metal dye baths. The evolution of 
sulphuretted hydrogen during steaming may be demonstrated 
by padding a piece cotton with ])aste containing a solution 
of acetate of .lead. The swatch, which previous to steaming 
is colourless, will be stained a brown on th(i exposed surface 
after steaming, from the formation of the black compound 
sulphide of lead. In w'oollen cloth steaming it is customary 
to hang swatches or “fents,” ])added with sugar of lead, 
inside the chests to absorb the sul))huretted hydrogen gas. 
The presence of this gas is mor(i copspicuous where a high 
temperature is employed, as the wool fibre then shows signs 
of slow decomposition.^^ In all processt's where the treatment 
of wool is concerned, such as spinning, scorning, bleaching, 
dyeing and steaming, the great aim is to preserve as much 
as possible the original beauty and fetrfe^gth of the fibre. 

Mordants of a corrosive nature must be ustid with great 
4 caution where colours are fixed by steaming, as the wool 
fibre, under the influence of heat or pressure, is , more 
readily corroded and tendered. The injurious effects of 
over-steaming wool, or of using an excess "eff mbrdaht,. 
may be seen by studying the microscopic appearance of 
the hbre. The illustrations here given were drawn by 
the write^j, from the actual specimens under examination. 
Fig. 1. (see chap, i.) represents the typical apj!)earance of 
goo^ woof fibre (unsteamed) showing the external cells or 
scales overlapping each other. 
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Fig. 14 repjresents the fibre after being over-steamed, 
showing the scales lying closer and firmer to the stem. 
This gives rise to felting of the yarns ^if the fibres are 
interlocked when the external scales close. 

Fig. 15 shows very clearly the ct)rroding effect of an 
excess of tin crystals (SnCh: The external cells 

are opened, giving the fibre a rough harsh feel to the 
touch.* The wool in this <jas6 was tendered. 



Fm. 14 shows the iTiieros'*o})u* appearance of the wool fibre after being 
oi’rr-steaincd, sho'wuig tlie scales of the fibre lying closer to*tho stem (compare 
thj,8 witb^ig. 1.. chap. i.). 

Fig. 10 represents the fibre steamed with an oxalic 
acid mordant, showing the scal^p slightly openeTl, Awhile 
(b) is the wool fibre Dver-heated, showing how tlje charac- 
teristic ap|)earance of the fibre is destroyed, and its in- 
ternal^fibrouB structftre becomes apparent. In this specimen 
the fibte was completely tendered. 




F^g. 16 .— (a) shows wool fibre steamed with an acid mordant (oxalic), showing 
opening up oC external scales, (b) represents wool fibre destroyed by over- 
heating, revbaling the fibrous nature of the interior of ‘-tl'e <;vool fibre. 
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Colours composed of natural colouring maUers, and 
Tiawg in their composition Acid Extract of Indigo, when 
combined with a reducing mordant lil^e tin crystals, re- 
quire to be aged jifter steaming, i.e., left in a moist state 
for twelve hours in order to develop the reduced indigo, 
and bring ‘the colours back t^ their original hue. With 
the aniline colours, where no reducing agent is employed, 
this S<geing process is umiecCssary,® and the steamed yarns 
may be washed immediately after they have become cool. 



CHAl’TI^K XV 

WASHING OF THF PHTNTJ^l) ANT) STKAMKl) VAUNS-HYHKO 
KXTKA(yi’TN(K 

> 

WtiHluiKf of the Printed -- TIk^ printed Vfiriis, after 

being st('^^kned, are hung to cool on a Hcries of wooden pegs ; 
and, if l('ft overnight, it is dosirabh* to cover them with a 
damp slicet to ki‘e]) them moist, and lu'eveifc the colour paste 
from hardening on th(‘ fibre. Where aiiilim' colours are 
solely used, the print(^d hanks may be washed immediately 
they ar(', cool ; ])nt it the v(‘getable colouring matters are 
employed in c-on junction with a tin mordant liki^ tin crystals, 
or any other reducing mordant, the yarns |’equiro ageing, 
left twenty-four hours in the moist state to enable the 
oxygen of the air to oxidisi' and devedop any r(*duced c.olouring 
matters, such as acid indigo (‘xtract. After steaming there 
still adheres to the yarn the gum and flour paste which acted 
as the carrying medium for the dyes, and also a quantity of 
the unfixed and superfluous dyestuffs. These^liave to be 
removed with a careful washinj^ in cold water. Several 
different methods of washing the printed hanks are em- 
ployed. Some manufacturers prefer the ordinary style, , 
similar to a scouring machine, where the yarns, .partly sub-' 
merged 'in a trough of waj|er, are made to run over revolving 
reels or racers. By another methbd the water is made to 
dash down upon the out8t?etched*and slowly-revolving hanks, 
and the force of the water playing on the yam .effectually 
cleanses it. 
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A simple and equally effective method conBist§ in imi- 
tating mechanically the action of ordinary hand washing by 
swishing the hanks to and fro in a trough^ of water. This is 
performed by a singly constructed apparatus, having a long 
arm or pole, provided with a hook, on which the yarns are 
hung. This arm, being connected with an eccentric rod, ^is 
set in a rapid swinging motion over the water trough, and 
the hanks receive a brisk* dakhing to and fro through the 
water which thoroughly cleanses them. The position of the 
hanks has to be changed twice on thrice during each oper- 
ation, to ensure every part of the yarn receiving the same 
amount of washing. The^, dirty water is run (»ff into reser- 
voirs to undergo a subsequent chemical treatment in order 
to purify it before being allowed to run into the neighbouring 
stream, as the question of river pollution, to dyers and carpet 
manufacturers, has now become one of serious importance. 

A different method of washing hanks is employed in many 
of the works in Germany. The hanks of yarn ai;^ suspended 
upon rows of reels made of porcelain. These reels p-re made 
to rotate rapidly backwards and forwards, and while doing 
so the hanks are thoi»)ughIy washed by jets of water forced 
through them. These jq^s of water play upon the outside 
and the inside of the hank, and thus a thorough cleansing 
*is ensured. Sometimes the porcelain reels are themselves 
..perforated, through which the water is forced into the re- 
volving hank. ^ „ 

An excellent form of yarn-washing machine is that made 
hy*Dun?an Stewart of Glasgow. It consists of a U-shaped 
trough mads cither of wood or iron^^ which contgjns. the 
water. A series of square copper *^eels, extending the full 
width of the trough, cariy th^ hank% of yarn, the rSols being 
placed .about bixjnches above the water. These reels have 
, two mt^ionB, -one of revolution and, at the same time, on& of 
intermixtenf motiol!, from the one end of the machine to thfe 
8 • 
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other ro^nd U bend. This intermittent motion is given by 
a crank which causes each reel to move backwards andjor- 
wards about six inches ; but the same time a continuous 
movement of the chain which carries the reels is superposed 
on this intermittent motion, with the result that the hanks 
which are put on the reels ^at one end are gradually carried 
along and removed at the other end. It is so arranged that 
the one man can both put on the hanks to wash , and take 
off the washed ones. The various motions to which the 
hanks are suhj(;cted cleanse them most effectually. 

Hydro extraoiiny. — The yarns after washing are either 
wrung, B(Jueczed, or hydro extracted, whereby the excess of 



Pig. 17. Hydro extractor for yamk (Broadbent). 


water is removed. The general fotYn ’of hydro extractor for 
yarns is seen in our illustration (Fig. 17) (Broadbent & Sons). 
It consists of a perforated basket made of galvanised steel 
or copper, which revolves at the high speed of about 900 
revolutions per minute. The water is thrown by centrifugal 
force towards the sides of the perforated cagb,*and escape^ 
through the holes into a pipe at the bottom. ^ the cage be 
not properly balanced w’th the wet yarn, it has a tendency, 
when reyolving, to oscillate or wobble," which causes a 
strain and unnecessary* vibration injurious to the machine. 
Ctpce requires to be exercised in filling ihe basket to oalance 
Jhe weight^as much as possible. This can be Learned after 
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a little experie:]jce. From experiment it seems that of the 
three methods just mentioned, i,e., wringing, squeezing and 
extracting, the latter is the most effective ^n removing the 
excess of water. Thus, in fifteen minutes by the 

Wringer method 34 per cent, of water is removed. 

Squeezer ,, 64 ► „ „ 

Hydro extractor „ 78 „ 

After the yarn is hydro extracted it is conveyed to the 
drying chamber, which is heated by means of a series of 
steam pip(is running along the floor. The yarn is suspended 
upon poles until perfectly dry, after which it passei* into the 
hands of the winder, setter, and finally to the weaver, where 
all the coloured threads, collected together in their own proper 
position, constitute the surface of the tapestry carpet. 

These further stages in the process of manufacture lie 
beyond the scope of this little manual. 
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ANILINE COLOURS SUITABLE FOR YARN PRINTING. 

As many , of the aniline colours prove highly suitable to the 
wool dyer, &nd yet are of little service to the printer of 
yarns, a selection of a few good wool printing colours may 
be of service. Unfortunately the wool printer cannot take 
advantage of the large class of dyes, so useful to the dyer, 
known as the adjective colouring matters, or those which 
require the assistance of a mordant to develop their colour 
powers. J^mong this group may lie mentioned the Alizar- 
ines, Anthracene Browns, Yellows and Blues, Galloflavine, 
Gam bines, Gallei'n, P^ioxinc, and others. 

The fixing of the aniline colours' on wool by steaming 
is based on the same principle as that of dyeing in the 
dye bath. As a rule, the acid dyestaffs are preferred to 
basic or neutral colours for yam printing, as they ^re 
considered to work more evenly and give better resultB^ 
Colours of a fugitive nature have always to be diiicarded. 
All the Benzidene dyestuffs, or the Diamines ^cotton colours) 
give excellent results when printed on wool, their shades 
being level and fasf, but their much higher 'price excludes 
them from a more general use. , 

The*" following may, be taken .as examples of good wool 
printing^ colours. The writer, however, is fully awjare that 
many other excellent colours have been omitted, hiit space 
^Will not allow us to extend the list fifrther:-^ 
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1. Bed and Orange Colours, 
Magenta (all kinds)! 

Rooolllines. 

Fast Bed. 

Azo Scarlets (sAl kinds). 

Wool, Victoria, Palatin*o, Croceine 
Scarlet^. 

Eosines, such a*s Rhodamino Phlox- 
ine, Rosebougal, etc. 

Azo Oranges (all kinds). • 

Azo Carmipy. • 

Azo Rubine. 

Brilliant Cochineal. 

Lanafuchine. 

Sorbine Red, etc. 

2. Browns. • 

Bismarck Brown, • 

Veauvmo. 

Acid Brown. 

Leather Brown, etc. 

3. Yellows, 

Auramine. 

Naphthol Yellows. 

(jhrysoidine. 

muinoliuc. 

Victoria Yellow. 

Uranino. 

Tartrazine. 

Fast and Acid Yellows, etc. 

4. Greens, * 

^cid Greens. 

Brilliant Greeny. 

Diamond „ 

Victoria „ 


4. Orem (oont.). 
Malachit^ Greens. 
China „ 

Wool ' 

Light „ etc. 


. • 5. Blues. 

Victoria Blue. 
Night 

Patent „ 
Afkaline ,, 
Cyanine „ 
ftyanole „ 

Solid „ 


Wool „ , 

Lanacyl „ etc. 


6. Viole/s. 
Methyl Violets. 
Crystal „ 

Acid „ 

Azoacid ,, 

Formyl „ 
Lanacyl ,, ctc>. 


7. dregs and Bladfis. 
Anifine Grey. 

Methylene Grey. 

Fast „ 

French ,, 

Indulines, 

Brilliant Black. 
Naphthol Blacks. 
Naphtylamine Black. 

Jet Black, etc. » 
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GLOSSARY OF DRUGS’, DYfi WARES EMPLOYEDJIN 
WOOL YARN PRINTING. 

The term “mordant” is d(*rived from the French mordre 
{to bite or cfHTOf/r) (alsr) in Latin imrdco, I bite) because the 
early French dyers concluded tlia^ the metallic salt, or 
mordant, fixed the colours on tin; fibre 'by reason of its 
bilifu/ or corrodin<T action. To a cerTain extent, perhaps, 
this early idea of the us(^ of a mordant is correct ; but in the 
majority of cases the mordants (‘liter into cliemical combina- 
tion with the colouring matters thenis(‘lves. That mordants 
have ind(5ed corrosive action on the fibi’ci is readily seen in 
the illustration of the jjvool fibre steamed witli an (excess of 
tin crystals (see chap. xiv.). The hdlowing is a list of a 
few of the more important drugs, ^etc.: — 

Acetate of Iron, Blach Liquor, Fijroli(jmte of Iron, Iron 
Liquor, This, as a mordant for carpet yarn printing,' 

I has now a limited use. Before the inti’oduc^tion of the 
aniline^ it was largely employed for “ saddening V and 
producing soft Jertiary shades of olives, greys, russets or 
blacks with the vegetable colours containing tannin, liKC'* 
fustic, quercitron bark, sumac, cutch, etc. ExC(ept in a few 
special cases it is now selt''Om used in tapestry carpet colours. 

Acetic tAcid. — C.>HyO(OH) Vineqar dr Wood Acid. This is 
occasionally used as a mordant for obtaining level and solid 
shades of colour where there is any tendency to imev^nness. 
Many of the aniline colour stuffs, especially those of basic 



nature, work more lev4 and produce s^tifeactory 

results after the addition of acetic acid.* It' also proves a 
useful solvent for many of the aniline djrps which are hpt 
so easily soluble iut water. Where calcareous water is used 
for dyeing or colour dissolving, the hardness may be 
corrected by the addition of a little of this acid ; about^ 1 
part in 1000 of waller. This is of importance, as many of the 
coal tar colours when dissolved with hard waters deposit 
tarry insoluble matters. Common commercial vinegar 
usually contains from ‘20 to 40 per cent, pure acetic 
acid CJlaO(OH). 

The specific gravity ou degree Twaddle of *viiiegar is no 
guarantee whatever ffs to its true strength. To test the 
real strength and purity of the sample, a formal chemical 
analysis must be gone through. A common adulteration 
in commercial viiK^gars is the mineral acids sulphuric or 
hydrochloric. ^Fhey give to the sample the appearance of 
greater strength by its increased acidity. The^ presence of 
tnese aedds may«be detected in the usual way. Treat a small 
portion of the sample with pure diydrochloric acid and 
barium chloride, soliftion, when a white, heavy precipitate 
indicates sulphuric acid. . To a fresh portion add a few drops 
pure nitric acid an(> nitrate of.silver solution (Ag, NO^) wdien 
pa white, curdy precijdtate shows tlic presence of hydrochloric 
acid (HCl). * In some (commercial vinegars, acetate of lead may* 
be present in small (luajitity. The presence ()f this impurity 
indicates tlu; absence of sulphuric acid, yinegars contain-* 
ing lead impurities leave a residue on evaporation and show 
a wliite- precipitate of sulphate of Igad on addiy^g tp the 
sample a few drops 

Alkali, , or Soda Ash, ccintains ,,when pure 99*,per cent, 
carbunate of soda, pr 58 per cent, sodium oxide ^Na^O. Its 
vario'ys strengths, chiefly 52'’, 56 or 58 , ri^present* the 
percentage sodium oxide, »(see Scouring Materiajls, chap. ii#.). 



120 THE COLOUR PRINTING ‘ojr CARPET Y^RNS. 

alums are the crystallised double salts of 
sulphate of alumina and potash, soda or ammonia. PolJdsh 
alum contains 10 per cent, alumina (Al., 03 ). Ammonia alum 
contains 11 per cent, alumina. The alun salts are of great 
importance to the carpet yarn printer. For their analysis 
and impurities see Alum, ch?-p. viii. 

Aluminium Sulphate, Patent Alums, Concentrated Alum, 
Sulphate of Alimiina, is tl\e normal salt A 1 ^(S() 4)3 -W IBH^O, 
and is now largely used in place of the alums. It contains 
from 15 to 17 or 18 per cent, alumina (Aip^). For its 
analysis and properties se (5 end of chap. viii. 

'Nil, .-—This gas dissolved in water, forming 
the ammonia li(juor of comuKsree, is a useful addition to the 
scouring bath. For table of specific gravity of ammonia 
liquor see Appendix. 

Carbonate, of Soda. “-(Na^CO.^), see Alkali ; and also Car- 
bonate of Soda, chap. iii. 

Chlorate ^ of Potash (KCIO.,). — This powerful oxidising 
agent is sometimes added to colour pastes to give a sharp 
clean-cut outline in printing. When dissolved in paste at the 
rate of one ounc(‘. per gallon, with the addition of a little 
sulphuric acid, it makes a useful “ discharge ” for certain 
colours. This discharge may be used to-edge strong shades 
which have a tendency to run, or'^what is technically called 
'J“ bleed,” on the yarn during the steaming. It plays the part 
of an oxidiser, decolourising any^ streaks of colour which 
‘ might otherwise^ mar the sharpness of the printed’ outHne. 

Chromium Salts.— Mthough the chromium mordants are 
of ‘'great ^valde to dyers, they are little used in the printing 
of tapestry yarns. Bichromate of potash (KgCr^O^) finds a 
limited use in conjunction with the yellow dyewoods like 
fustic, for producing pleasing old gold shades an*d fcuffSj^ or for 
giving rich browns with cutch. The large variety df beautiful 
shades obtained in dyeing with adjective*- colourihg matters 
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and a chrome mordant, are not obtainable in carpet printing. 
The colours produced are poor and unsatisfactory. 

“ Crematine.'' See tartaric acid substitutes. 

GZawfters Mis. or sulphate of soda. (Na^SO^ 4- IOH 2 O.) — 
This salt may be used with advan>tage combined with an 
acid such as lactic, tartaric, or .sulphuric. It helps to niake 
the colours dye more uniformly on the yarn ; preventing 
uneven ness or the appearance of blgtchcs, so unpleasant to 
see on the “ grounds ” of carpet patterns. In the steaming 
of printed yarns it seems to j)la'^ the same part as in dyeing, 
i.e.j that of a levelling agent. 

Hypos uiphitc of (iLntichlor.)(Na2B20a f Sft^O). — This 
salt is sometiiuos usf^d in printing with the various basic 
aniline gr( 3 ens derived from dimethyl and diethyl aniline, si^ch 
'as Methyl, Malachite, Victoria, Benzoyl, Brilliant Greens, etc., 
also with the basic yellow colouring matter Auraminc — a 
derivative of tetramethyldiamidobenzophenon. With these 
colours a sulphur mordant is of advantage to fjx them to the 
yarn, and prevent their “bleeding” or forming a blurred 
outline. Greens of this class have at great tendency to “ run 
after being printed (fn the yarn, thus staining the white yarn 
next them. Amorphcyis sulphur, when precipitated on the 
wool fibre, acts a« a mordsijit to colours of this nature ; and 
to several others, which show little affinity for wool. Along 
with the hyposulphite of soda, a mineral acid (sulphuric) fs 
reqtiired to decompose tfic salt and precipitate the sulphur in 
a very fintj state upon the yarn. Sulphurous gas, SO^, i« 
liberated in the colour paste at the same time, the smell of^ 
which as' plainly felt from the colour. The gregns Jiecome 
partially decolourised ^in the dblour paste, owing to the 
reducing^or bleaching .action of tjie sulphur dioftide, present 
in ii^inute bubbles^ throughout the paste. Colours containing 
this^nordant must not be allowed to remain in copper vessels, 
otherwise ' the sulphur becomes deposited as a black filift of 
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copper sulphide upon the copper. The reaction which takes 
place is as follows ^ 

Hyposulphite* Soda Sulphuric Acid ^ 

NaoS.p., 

Sulphate of Soda Water Sulphurous Gas Sulphur 
Na^SO^ lip'' SO., 

« ** 

It is this sulphur precijjitated upon the .^bre of the ^wool 
which forms the mordant, and f^ives to the wool rfnd the 
colours the necessary affinity. 

Lactic Acid — This acid (50 per cent, strength) 

is now an articb*. of commerce^ and is being introduced into 
the dyeing ami textile printing industries. In dyeing it is 
used as a chromium assistant, and for tapestry yarn print- 
ing it shows some interesting properties as a mordant and 
levelling agent. In its results it closely resembles tartaric 
acid (C^H,. (),.). Lactic acid by itself is too weak an acid to 
thoroughly develop th(' imd or sulpb()-(;olours in j)rinting ; 
hcnc(i its acidHy nxjuirc'S to be increastid by the addition of 
a little sulphuric or oxalic acids. With the natural colouring 
matters it shows to best^ advantage, producing rich and full 
shades. Where a purely acid mordant ^fs required, as when 
using acid magenta or acid extract of- ^nejigo (indigotin-disul- 
phonic acid), it is of little seudee, a stlV)nger acid being 
necessary to develop such colouring math'rs. In point of t 
&idity 25 parts lactic acid (50 per cent.) equal 

10 parts tartaric acid, or 
6 ,, sulphuric acid. 

'Foi^ an investigation into the behaviour of lactic, lacid as a< 
yarn printing mordant, with an account of its action on the 
various colouring matters, the reader ihay consult chapter 
viii., (see acid mordants with azo colours). , 

Lj^mc Juice . — This is a crude Citric Acid (CgHyO.HgO^ and 
ma^y sometimes be employed as an acid merdant .in place of 
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tartaric acid. For manufacturing purposes, it appears as a 
dark-colourecl liquid containing generaliy from 25 to 35 per 
cent, real citric acid. Its behaviour wij;h the various colour- 
ing matters in yafn printing is very similar to that of tartaric 
acid. 

Nitrate of Iron , — This preparation, which is generally 
normal ferric sulphate Fe (SO^)., is made hy acting on ferrous 
sulpAa^ie (Fe SOj) with sulphuric aifd nitric acids. The nitric 
acid merely acts as an oxidising agent, converting the ferrous 
into the ferric sulphat(5 ; hence phe common name “ Nitrate 
of Iron ” is ])iirely a misnomer, and apt to prove misleading. 
The ferric sulphate of commerce is a deeji l)i’owii liquid, 
varying greatly in specific gravity from 50" to 100" Tw. 
Like acetate ot* iron it has hut a limited use now in the 
printing of carpet yarns. It may still be employed as a 
“ saddening ” agent, when comhinc'd with the dyewoods 
containing tannin, like fustic or (picrcitron hark, ])roducing 
useful shades of olive^ sage, russet, grey, or black. It must 
be remembered, however, that wdiere such *ron salts are 
used in colour pasters, alumina salts must be abSent, as the 
presence of ^luinin# greatly destroys the “ saddening ” or 
darkening effect of the iron. Since the introduction of the 
many aniline colopi's,*iron mordants have not been so largely 
used. • 

Oxalic ^Ac'ki (CoH./)^). — This strong vegetable acid js 
used to a considerable Extent as an acid mordaot to give 
colour* pastes the sufficient acidity to develop th(i colour^ 
*on tae y?irn. It must be employed with some caution ; as 
an excess of oxalic acid has a tendency k) corrode* and* 
“ tender ” the wool fibre in the process of steamin*g, see Fig. 
16, chap. xiv. It iS specially useful for developing cochineal 
scarlets, pinks, and bringing up t^e red in any colours where 
cocninei*;! is a constituent. It also gives a clearer yellopr cast 
to QueiT:itron Bark Yellows and Orange ipade with, tin 
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crystals. It is a stronger acid than tartaric by about J ; 12 
parts oxalic acid having the neutralising power of 16 parte 
tartaric. It is an unsuitable acid for clear fustic yellows 
or buffs, producing redder and poorer toi^es of colour. 

Patent Alum. — Bee Aluminium Sulphate. 

Pea/)i Aah. — See Carbonate of Potash (chap. iii.). 

Scourimj Compositions . — See chap. iii. 

Soaps. — See chap. iii. 

Sulptkate of See Glauber s Salts. 

Sulphuric Acid, or VitrioJ (H^SO,^). — This acid is largely 
employed in car})et printing for giving the colour paste its 
necessary acid’ty. Many of the tartaric acid substitutes 
which are put on the market owe their useful qualities to 
this acid. Its effects are seen to much advantage in using 
the aniline “ acid ” colours — the sulphonic derivatives, like the 
azo and oxy-azo reds, orange, or scarlets. After the addition 
of Glauber’s salts, or sulphate alumina, to a dilute solution 
of sulphuric ac.id, a (theap and useful mordanting liquid may 
be obtained. ‘Por table of percentage and specific gravity, see 
Appendix. ^ 

Tartaric Acid — This vegeta/^le acid is a valuable 

mordant in the printing of wool. Its strong acid properties 
(5 of tartaric representing 8 of strong suljjhuric acid), com- 
bined with a non-injurious effect on the fibre of the wool, 
e(Xid its powers of developing colours to the best advantage, 
especially the natural dyestuffs, lender it an ideal ^acid 
mordant in carpet printing. Being high in price, it is always 
desirable to substitute, whenever possible, some cheaper acid; 
"such as sulphuric or oxalic ; but it is found difficult to re- 
place it altogether with advantage, especially with the natural 
colour-stuffs. The best degree of acidity for tapestry carpet 
printing is about 1 oz. (avoir.) per gallon of colour' paste, or 
nearlj^ 6'3 gi’ams per litre. Tartaric acid, in the pure state, 
forms large, well-defined crystals, readily soluble in v^ater. 
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If received in the powdered condition it is often advisable to 
famine it for impurities like bisnlphatoof potash (KH.SOJ. 
This adulteration is readily detected by dissolving a small 
portion of the ppwder in water, adding a few drops pure 
hydrochloric acid and barium chlomde, when a heavy white 
precipitate shows the presence of potassium bisulphate. 
Another simple method is to heat the tartaric acid strongly 
on {Jlatinum foil ; if pupe, the tartaric will completely bum 
away, but, if impure, a white ash will remain. 

Tartaric Sahatitutes. — As tfi^taric acid for commercial 
purposes is rather expensive, many substitutes have appeared 
in the market under various names, namely, '* crematine,” 
tartar cake, essence ef tartar, tartaric liquid, protartar spirits, 
tartar substitute, etc. These compounds generally consist of 
mixtures, in varying proportions, of sulphuric acid, oxalic, 
bisulphates of potash or soda, nitre or salt cake, bye-products 
in the manufacture of nitric or hydrochloric acids. “ Essence 
of tartar,” for example, is a solution of tartaric acid streng- 
thened with §ulphuric acid. The writer has examined many 
of these compounds or “substitutes”; in some of them a 
considcrabltl quantity of iron was present, but none were 
found which could not be more economically prepared by the 
colour-mixers thgmsdlves. 

Tin Crystals (SnCL«h2H20). — This mordant is of much 
importance to the carpet colourist, as with it some of tjie 
most useful snades ar^ obtained. It is used soltfly for the 
natuftil colouring matters, and in conjunction with cochineal, 
quercitron, acid extract of indigo, fustic and archil, a great 
variet;^*of useful shades of reds, greens, •olives, russets, 
clarets, etc., ar^ obtainable. a rule, such shades have a 
softness of tone Vhich js often difficult to mgitch perfectly 
with the * aniline colours. A pure sample of tin crystal 
should ‘be perfectly white and dry, and feel ‘smoot^j ' when 
rubbed be.weeit the finders. It dissolves in ^ small qusjitity 
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of water with a clear solution ; but on further addition of 
water, turbidity ensues, owing to the precipitation of % 
basic oxy-chloride, 2Sn (OH) Cl : H^O ; but on adding a few 
drops HCl, the solution again becomes elear. If in this 
clear solution barium chloride gives a white precipitate, this 
shows the presence of adult, oration, probably sulphates of 
zim or 7nagnefiia. Pure tin crystals contain 52 per cent, 
metallic tin. ‘ , ^ 

Tin Spirits . — Various preparations containing tin as a 
base have been used by tht dyer and carpet colour mixer, 
under the names of oxy and double muriates of tin, scarlet, 
spirits, yellow iind finishing spirits, etc. ; but these have 
gradually disappeared from use since ‘"the introduction of 
the Coal Tar Colouring Matters. 

Vinegar . — See Acetic Acid. 

Vitriol . — See Sulphuric Acid. 



APPENDIX. 
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Specific Gravity versua Twaddell Hydrometer. 


The ^p'^ciiic gravity of a liquid is an fBjportant consideration for 
acids, alkalies, solutions of mordants, etc., and is generally ex- 
pressed in degrees Twaddell. Oi^ this scale of hydrometer tHte 
specific gravity of water ■= 0, and it can readily be converted into 
the direct specific gravity the following simple ^alflulation. To 
convert degrees Twaddiill into specific gravity multiply by 5, con- 
siderimj the. product as decivials, and add to it 1-000. 

Thus, for example, commercial oil of vitriol stands 168'' Tw., 
which in specific gravity would he 

108'’ Tw. 

5 

•840 

1-000 

1-840 direct spycific gravity. 

For liquids iighter*than water, such as ammonia, light oils, etc., 
hydrometers are emplo^^. 

If, on the othef hand, the "strength of the liquid be expressed 
in direct specific gravity, and its corresponding degree in Twaddell 
is wanted, tiubtract I'OOO and divide the remainder by 6,^thus ; — * 

1-840 specific gravity. ^ 

1-000 

6 ) -840 

~~i68 o Twaddell ; 

or, if the specific gravity of a sample o^ Muriatic Ac!} be 1T60, 
ihen — 

1-160 

1-000 

6 JIlGO 

Twaddell. 
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Comp AMBON op Thermometer Scales. 

For indicating th(i degrees of heat the ordinary Fahrenhwt 
scale is most used in Jihis country, although the simpler and more 
scientific scale is the Centigrade, as used in France. 

Freezing Point. Boiling Point. 

In the Fahrenheit scale - - - 82“ 212° 

In the Centigrade scale = - - 0° 100° 

Eule to convert Centigrade into Fahrenheit (if temperature be 
above freezing point of water, and no lower tempei'ature is veijuired 
in dyeing and colour printing) : multiply by 9, divide product By 5 
and add to quotient 32, thus ~ 

100° Cent. _ 212" Fah. 

9 

5 ) 900 

ISO 

82 

212° Fall. 

To convert degrees Fahrenheit into Centigi’ado above freezing 
point, subtract 32, multiply by 5 and divide tlie product by 9, 
thus : — 

1G2° Fall. ^ 72" Cent. 

m 

■ 130 

n 


9 ) G50 

72" Cent. 

The following table gives an appro^lirnate comparison ; — 


Centigrade. 

Fahrenheit 

1 

1 Ceutignule. 

Fahrenheit. 

(Jentigrade. 

Fahrenheit. 

100° 

212° 

78° 

172° 

56° 

183° 

98° 

208° 

1 7G° 

169° 

54° 

123° 

9G° 

205° 

74° 

166° 

52° 

126° 

,94° 

2pi° 

72° 

162° 

60° . 

122° 

92° 

198° 

70° 

158° 

48° 

" 118° 

go*^ '■ 

• 194° 

G8° 

154° 

46° 

115° 

88° ‘ 

190° 

1 6G° 

151° 

44° 

111° 

8G° 

( 187° 

; . G4" 

147° 

42° 

108° 

84° 

* 183° 

62’ 

l44° ' 

40° 

‘ 104° 

82° 

180° 

60° 

140° 

3b° 

100° 

I 80° 

I 

17G° 

68° 

136° 

36° 

‘ 97'' 


Any lower temperature may be worked out according to above simple rules. 
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BpiadBilTAOB A^D Spboipio Gbavitt op Auhonia IiIQOOB at 15* C. 
(59* Fah.). 

Per Cent. 

Hpeciflc gravity. Ammonia (NHe) 

• according to Lunge. 

0*882 84*96 , 

0*890 84*76 

0*900 ^28*38 

0*908 • 25*66 

0*916 23*00 

0*924. , 20*4^ 

0*930 18*64 . 

0*940 16*63 

0*950 12*74 

0*960 ^*91 

0*980 A*80 

0*994 1*37 

1*000 0*00 


Perobnta&e and Specimc Gravity of Sulphuric Acid (H 2 SO 4 ) 
AT 60° Fah. (Lunge). ^ 


DegreeH 

Twaddell. 

Percent. 

Ha.S 04 . 

Degrees 

Twaddell. 

Per cent. 

II 2 SO 4 . 

Degrees 

Twaddell. 

Per cent. 
H 2 SO 4 . 

45° 

30 1 

90° 

55 

106° 

62*6 

50° 

38 

. 95 ° 

67 

112 ° * 

66 

55° 

36 ' 

98° 

58 

119° 

68 ’ 

60° 

89 1 

100 ° 

59 

127° 

. 71 

65° 

42 1 

101 ° 

60 . 

134° 

74 

70° 

44 

102 ° 

60*0 

142° 

78 

76° 

47 i 

• 103° 

61 

150° 

81 

80° 

50 

104° 

61*6 

159° 

86 

85° 

52 j 

105° 

» • 

62 

168° 

100 


Yarn “Counts” or Grist. 

W$rsted and Woollen learns . — In worsted yg-ms the counts 
indicate Ihe ^lumber of hanks of 560 yards ^ch to the pound 
•■vroight. • Thus a No. 1® thread yarn (worsted) has 36 yards to the 
ounce, avc^j^pois, while a 14® thread yjm has 35 x 14 = 490 
yards per ounce. If the thread be fourfold, viz., two *by two, it 
will have 122J yards ^r ounce, thus : — 

4 )4sfc 

* 122^ yards per ounce 4 thread 14*, ** 

. And scr on the (fther quc^ties. 

ft 
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For woollen yams a different method is adopted, and the 
standards vary in the various wool-spinning centres. In the 
west of England the counts represent the number of hanks of 
320 yards each to every pound (avoirdupois), while in Yorkshire 
they go by the number of yards per dram, and in Dewsbury by 
thg number of yards per ounce 

Cotton Yarn . — The counts of a cotton yarn is expressed by the 
number of hanks of 840 'yards each ''which go to make a'’ pound 
weight. Thus a No. 1® cotton thread has 840 yards to the pound, 
“or 52^ yards per ounce. A ^0® one-thread cotton is a yarn which 
takes 60 hanks, each 840 yards, to make a pound weight. If the 
thread be, say, a 6 ply, No. 12®, to get the number of yards per 
ounce multiply 52| x 12 = 630, divide by 6 = 105 yards per ounce 
of 12® 6 ply cotton thread. 

120 yards = 1 skein. 

7 skeins = 1 hank. 

18 hanks — 1 spindle. 

Linen . — The count of a linen yam is indicated by the number 
of leas to the pound. A lea = 300 yards. 

Jute.^The count of a jute yarn is the same as for linen. 

Silk . — For spun silks^the counts are the same as for cotton. 


Metrical Measure of Length. 


The metre is the ten-milliontii part of a line (approx.) drawn 
from the Pole to the Equator, and is taken as the unit of length. 


1 millimetre = i^j^joth of i 
1 ceiitimetre = fiUth „ 
1 deciipetre = Virth „ 
1 metre = as above 
lAecamotre = 10 metros 
1 hectometre rz 100 „ 

1 kilometre = lOCO „ 


motre = 0*039 inches. 

„ = 0*393 „ 

„ = 3*937 ,, 

- 3*280 feet.' 

= 10*936 yards. 
= 109*368 „• .1 

= 0*621 miles. 


Measures of Weight. 

^ The gram, which is taken as the unit of weight, is tho weight 
of 1 cubic centimetre of pure water 4* cenfigrade. 
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1 milligram = ot a gram = 
1 centjgram = •> n = 

1 decigram = „ „ = 


1 gram = as above 
]«decagram = 10 grams 
1 heotogrami= 100 „ 

1 kilogram = 1000 „ 


0'015 grains (troy). 

0- 164 „ 

1- 648 „ 

16-432 „ 

^ 164 - 32 » „ 

— 3*529 oz. (avoir.). 

=r ^2-204 lb. „ 


Measures ob« Capacity. 


legal measure in tlys country ^ the imperial gallon ; that 
is; a volume holding 10 pounds (avoirdupois) distilled water at 62° 
Fahrenheit. The gallon is divided into — 

t 

1 gallon = 4 quarts. 

1 quart _ 2 pints. 

1 pii^j — 4 gills. 

• 

In the metri(}»l system the unit of capacity is the litre ; that is, 
the volume of 1 cubic decimetre or 1000 cubic centimetres. 

1 litre = 1*760 pints. 

1 decalitre - 10 litres - 2*200 gallons. 

1 hectolitre ^ 100 „ = 22*009 „ 

1 kilolitre ^ 1000 „ - 220*096 

1 litre*- 1*] pints (approximately). i 
, 100 ,, - 22 gallons. 


Conversion ov Litres into Gallons* and Pints (approximate). 


Litres. (lallona. Pints. 

1 - 1 

2 . 3 

3 = ^ 5 

4 = — 7 

• 5 = — 8 

6 = *1 2 

7=1 4 

= 1 G 

9=1 7 

40 = 2 1 

11 = 2 9 

12 = 2 6 

13 =; ^ 2 6^ 

14 = • 3* 0 

16 • = 3 2 

16 = 3 4 

17 , = 3 6 


GUIs. 

3 

2 

1 

3 

2 

1 

3 

. 2 
li. 

Oi 

3 ^ 

2i 

H 
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Litres. 


Oallotui. 

Pints. 

oins. 

18 

= 

8 

7 


19 


4 

1 


20 

= 

4 

8 

Oi 

21 


4 

4 

8i 

22 

= 

4 

6 

24 

23 

= 

5 

0 

2 

24 

= 

5' 

2 

1 , 

25 

= 

5 

4 

— 

50 

= 

11 

0 

— 

75 

= 


4 

— 

100 

= 

, 22 

0 

— 


One gallon of water weighs 10 lb. (avoirdupois). 
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Chest, steam, 104 

Chevreul on vool fibre, 3, 6 

— on yolk, 21 
China green, 66 , 

Chloriiig yarns, 78 
Chk>ratc of potash, 12D , 
Chromium salts, 120 
Citnc aoid, 122 •. 

ClaTCt printing paste, 68 
Clark’s water test, D>,26 

_ — softening, 28 
Cloths, glaze, 93 
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Colour absorption, 62, 63 

— boxes, 96 

— bright, 76 

— changes in artificial light, 73 

— chemist, the,^(i 

— diamine, 69 

— dichroism in, 73 

— matching, 68, 76 

— mixing, 60 

— pastes, acidity of, 46 « 

— — straining, 46 

— pulhiys, 96 

— re(;ipes, 57 ' 

— shop, 38 

Composition of alums, 54 
Compositions, scouring, 24 , 

Composite blue, 65 
Cotton seed oil soap, 21 

— yarn 'counts, 130 
Counts of yarns, 129, 130 
Creniatine, 121 

Crossley of Halifax, John, 83 
Crum, Walter, 105 
Crystals in bleach chambers, 32 
Cylinders, drying, 94 

D. 

Daylight diffused, 71 

— good, (K) 

Description of printing yarns, 86 
Diamine (iolours, 59 
Dichroism, 73 * 

Direct sunlight, 69 
Dissolving dyes, 40 
Drum printing, 86 
Drugs for printing, 118 
Drying cylinders, 94 
Duration of steaming, 107 

E. 

Early history of' carpet printing, 

* I 

Eau de Javelle, 79 
Effect of mordants, 52 
Elasticity of wool, 4 
Equaliser^,, printing, 98 
Examining bright colours, 76* 
Extractor, ^ydro, 114 


Fahcenheit 'scale, 128 
Felting of wools, 2 


Flour, wheaten, 43 
Fraunhofer lines. 62 
Furnishing the yarn, 94 

a. 

Gallons into litres, 131 
Gas bleaching, 30 
Glauber salts, 121 
Glaze cloths, 93 
Good daylight, 69 
Gravity, specific, 127 
Green, 62 , “ 

— and red forming black, 63 
— I)rinting paste, 68 

— shade, moss, 64 
Grist of yarns, 129 
“Gum sticks,” 38 

H. 

Halifax, J. Ci'jssley of, 83 
Hank printing, 78 
?Tard soaps, 22 

— waters, 26 

Heat on wool, aid ion of, 7 
Henderson & Widnell, 83 
History of Whytock process, 81 
Hydro extracting, 114 
Hydrogen peroxide, 34 
Hygroscopicity -of wool, 4 
Hypochlorite of soda, 79 

— sulphite of soda, 121 

{ 

I. 

Invenfioh, Whytock’s, 81 

iron ball in bleaching chamber, 32 , 

— in water, 28 

— liquor, 118 
~ nitrate, 123 

J. 

Javelle, Eau de, 79* * 

Jute thread counts, 130 

K. ' 

Kernes, 3* 

.L. • 

Lactic acid, 61, 122 
Lanoline, 6 ^ 
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Length, metrical tables of, 130 
L^elling agents, 50, 53 
Light, artificial, 72 

— blue sky, 70 

— diffusea day, 71 

— direct sun, 69 • 

Lime juice, 122 

Linen thrpad counts, 130 
Litres into gallons, 131 
Lustre of wool, 4 

M. 

• 

Machine for yarn scouring, 13 
Magma process, 19 
Matching colours, 68 

— dyed yarns,^67 

Measures in coUmr slio]>, 39 
Methyl violet, absorption eurye, 66 
Metrical tables, 130 , 

Mixing colours, -icignce of, 60, 64 
Mordants, 118 

— alumina, 53 

— elTec.ts of acid, 52 

— in steaming, 109 
Moss green shade, 64 

N. 

Nitrate of iron, ^23 

. 0 . 

Oils in worsted yarn, 11* 

Olive oil soaj), 21 
Orange colour paste, 6> < 
Oversteamed wool, i()9 
Oxalic acid, 51 

— — as mordant, 110, 123 

• 

P. 

Paste, Scidity of colour, 40 
’ — *jjoloflr^f, 57, 59 

— for yarn printing, 44 

— wlujpien flour, 43 
Pearl asH^ 124 

Peroxides of hydrogen and sod- 
ium, 34 • ^ 

Physical properties of wool, 4# 
Potash alunf, 54# 

— • canbonate, 23 • 

— % chlorjite, 120 

— soa^, 21 • 


Pressure in steaming, 106 
“ Prepare” for hank printing, 78 
Printing dram, 86 

— in hank, 78 

— pulle;^^ 96 

— sticks, 85 

— yarns, 87, 95 
Puiyficaftion of waters, 28 

^ R. 

Ueci})( 5 p, colour, 57 
Red colour, 57 

Rho^amine, absorption spectrum 
of, 67 

Rtisenstiehl, 105 
Rubbers, automatic, 98 
Rubbing, 97 

S. 

Science of colour mixing, 60, 67 
Scouring bath, 13, 15 

— compositions, 24, 124 

— macliine, 13 

— soaps, 20, 22 

— solutions, 16 

— yarns, 10, 19 

Sharp outlines, 98 
Silk thread counts,* 130 
Skylight, blue, 70 , 

Soapsjj 1*24 

— recovery of, 19 

— scouring, 20, 22 
Soda ash, 119 

— carbonate, 23, 120 

— hypochlorite, 79 

— hyposulphite, 121 

— soaps, 22 
Sodium peroxide, 34 

Soft water for scouring, #18 
Softening waters, 27 
Solar spectrum, 62 
Specific gravity, 127 

— — ammonia, 129 

— — sulphuric acid, 12 % 

Spectroscope, use of, §1, 7^i 
Spectrum, 62 * ' . 

Spirits of tin, 126 
Soueezer, 115 •, 

Standard dye solutions, 39 
Steam chest, 104 ^ 

Steaming, mordants in, 109b 

— pressure, 106 



steaming yarns, 102 
Sticks, printing, 86 
“ Sticks, gum,” 38 
Storing dyes, 40 
Stoving yarns, 30 , 

Straining colours, 45 
Stretching yarns, 16 
Structure of wool fibre, 1, 9 
Suint of wool, 7 
Sn'phur gas bleaching, 30 

— stoves, 31 ' 

— — crystals in, 32 , 

— in wool, 6 
Sulphate alumina, 55, 56 

— soda, 121 

Sulphuric acid, 51, 124, 120 
Sunlight, direct, 60 

. 

Tables, metrical, 130 
Tartaric acid, 46, 51, 124 

— substitut(*s, 125 
Temperature of scouring bath, 13 
Temporary hardness, 27 
Thermometer scales, 128 

Tin crystals, 110, 125 

— spirits, 126 

Tinted mediums in colour match- 
ing, 76 

Treatment, jOf dyes, 40 
Twadtlell hydrometer, 127 
Tyrian purple hue, 66 

V. 

Violet from green and pink, 67 
Vinegar, 118 
Vitriol, 124 

^Vulcanite colour boxes, 07 

— pulleys, 96 

w: 

Washing printed yatns, 112 
Waste soap recovery, 19 


Water, 26,29 

' — for dissolving dyes, 42 

— for scouring, 18, 27 

— hard, 26 

— softening, 26 
Weights and measures, 38 

— metrical table of, 130 

Wheaten hour, 43 
Wbytock, Richard, 81 
Widnell, Henderson &, 83 
Windows of colour laboratory, 72 
Wo(,d fibre, 1, 9 ' ' 

— — acJds on, 8 ' <• 

— — affinity for dyes, 9 

— — alkalies on, 8 

— — heat on, 7 

- ovcrsteaiped, 109 

— physical qualities of, 3 

— scouring, 10 

— steaming of, 102, 109 

— sulphuntin, 5 
Woollen yarn counts, 129 
Woollens and worsteds, 9 
Work of colour chemist, 37 
Worsted yarn counts, 129 
Wringer, 115 


Y. 

Yarns, bleaching, 30 
-- counts of, 129 

— dyeing of the, 99 

— furnishing the, 94 

— matching dyed, 67 

— oKs present in, 11 

print ('A)lours for, 67, 69, 116 

— — paste, 44 

— printing the, 86, 95 

— scouring, 10, 19 

— steaming the, 102 

— washing printed, 112 
Yellow printing paste, 58 
Yolk of wool, 7 

— analysis of, 21 
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(Points, Colours, Pigments and 
Printing Inks.) 

THE*OH3EMISTBT OF PIOMENTS. By Ernest J. 
Parry, B.Sc. *(Lond.), F.I.C., P.C.^., and J. H. Costb, 

F.C.S. Demy 8vo. Five Illustrationfi^ 285 pp. Price 10s. 6d. 
nf;t. . (Post free, 10s. lOd. home ; tils. 3d. abroad.) 

THE* MANUFACTURE OF PAINT. A Practical 

Handbook for Paint Manufacturers, Merchants and Painters. 
,,By J. CRUiCKffenANK Smith, B.Sc. ^cmy 8vo. 200 pp. Sixty 
IIiTustrations and One Large Diag/'am. > Price 7s. 6d. net. (Post 
free, 7s. lOd. home; Ss. abroad.) 

DICTIONARY OF CHEMICALS AND RAW 
PRODUCTS USED IN '^THE MANUFACTURE 
OF PAINTS, COLOURS, VARNISHES AND 
ALLIED PREPAIJATIONS, ByGEOR«E ft. Hurst, 

F.C.S. Demy 8vo. 380 pp. Price 78. 6d. net. (Post free, Ss. 
home : 8s. lid. abroi*d.) 

THE MANUFACTURE OF LAKE PIGMENTS, 
PROM ARTIFICIAL COLOURS. By Francis H. 
Jennison, F.I.C., F.C.S. Sixteen Coloured Plates, ehowlnff 
Speolniens of Elg)ity-nine Colours, speolally prepm^ from 
the Reolpes grlven in the Book. PP. Demy 8vo. Price 
78. 6d. net. (Post free, 7a. lOd. home ; Bs. abroad.) 

THE MANUFACTURE OF MINERAL AND LAKE 
PIGMENTS. Containing Directions for the Manu- 
facture of all Artificial, Artists and Painters’ Colours? Enamel, 
Soot and Metallic Pigments. A t«p(t-book for Manufacturers, 
Merchants, Artists and Painters. By Dr. Josef Bersch. 
Translated by A. C? Wright, M.A. (Oxon.), B.Sc. (Lond.). Forty- 
three Illustrations. 476 pp. Demy 8vo. Price 128. 6d. net. 
(Post tree, 138. hom^* 13s. 6d. abroad.) 

RECIPES FOJH THE, COLOUR, PAINT, VARNISH, 
OIL, SOAP AND DRYSALTERY TRADES. 

Compiled by An Analytical Chemist. 330 pp. Second Revised 
and Enlarged Edition. ^ Demy 8vo. Price lOs. 6d. net. <« (Post 
• free, lls. home ; Pa. 3d. abroad.) , [Just published. 

OILlSHEN’S SUNDRIES AND HOW TO MAKE THEM. 

•Being a*Collection of Practical Recipes for BA)t Polishes, Blues, 
Metd Polishes, Disinfectants, etc., compiled from “Oils, Col- 
ours j«id Drysalteries Crown 8vo. 130 pages. » Price 28. 6d? 
netV (Post free, 2s. 9d. home ; 28. lOd. Abroad.) ^ • 

OIL COLOURS .AND PRINTERS’ INKS. By Louis 

Edgar And^s. Translated from the German. 215 pjv Crown 
8vo. • 56 Illustrations.* Price Ss. n^. (Post free, Ss. 4d. home ; 
5 b. 6d. abroad.) . 
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MODERN PRINTING INKS. A Practical Handbook 

for Printing Ink ISJlanufacturers and Printers. By ItVlprbd Sey- 
MOUR. Demy 8vo. Six Illustrations. 90 pages. Price 5s. net. 
(Post free, 5s. 4dyhome; 58. 6d. abroad.) 

THREE HUNDRED SHADES AND HOW TO MIX 
THEM. For Architects, Painters and Decorators. By 

A. Desaint, Artistic Intcrfor Decorator of Paris. The boek con- 
tains 100 folio Plates, measu^'ing 12 in. by 7 in., each Plt.te con- 
taining specimens of three artistic shades. These shades are all 
numbered, and their composition and particulars for mixing are 
fully given at the begirning of '^he .book. Each Plate is irter- 
Icaved with grcase-pi*oof,pf.per, and the volume is very aVtistic-, 
ally bound in art and linen with the Shield of the Painters’ Guild 
impressed on the cover in gold and silver. Price 21s. net. (Post 
free, 21. s. 6d. home; 22s. 6d. abroad.) 

HOUSE DECORATING AND PAINTING. By W. 

Korman CIrown. Eighty-eight Illustrations. 150 pp. Crown 
8vo. Price 3s. 6d. net. (Post free, 9s. 9d. home and abroad.) 

A HISTORY OF DECORATIVE ART. 'By W. Norman 

Brown. Thirty-nine Illustrations. 90 pp. Crown Hvo. Price 
Is. net. (Post free, Is. 3d. home and abroad.) 

WORKSHOP WRINKLES for Decorators, Painters, 

Paperhangers, and Other.s. By W. N. Brown. Crown 8vo. 
128 pp. Second Edition. Pricc2s.6d.net. (Post free, 28. 9d. 
home ; 2s. lOd. abroad.) , V3H8 

CASEIN. By Rourrt Schkrer. Translated from the 
German by Chas. Salter. Demy 8vo. Illustrated. Second 
Hevised English Editio* . 160 pp. Price 7s. 6tl. net. (Post free, 

78. lOd. home ; 8s. abroad.) ^ ' 

SIMPLE METHODS FOR TESTING PAINTERS' 
MATERIALS. By A. C. Wivorix, M.A. (Oxon.)., 

B. Sc. (Lond.). Crown 8vo. 160- pp. Price tis. net. (Post free, 
5s. 3d. home ; 5s. 6d. abroad.) 

IRON-CORROSION, ANTI-FOULING AND ANTI- 
CORROSIVE PAINTS. TrsRislated from the German 
of Louis Edgar Andes. Sixty-two Illustrations. 275 pp. 
Demy 8vo. Price lOs. 6d. net. (Post free, lOs. lOd. home; 
11s. 3d. abroa(f.) ' ^ 

cTHE TEJ^TING AND VALUATION OF RAW 
JHATEMALS USED IN PAINT AND COLOUR 
MANUi’ACTURE. ^By M. W. Jones, F.C.S. A 

Book for the Laboratories of Colour orkb. 88 pp. Crown 8vo. 
Price ‘Ss. net. (Post frej. 5b. 3d. home and abroad.) 

For contents of these books, see List I. 
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THE MANUFACTURE AND COMPARATIVE 
MERITS OF WHITE LEAD AND ZINC WHITE 
PAINTS. By G. Petit, Civil Engineer, etc. Trans- 

la ttfi from the French. Crown 8vo. 100 ^p. Price 48. net. 
(Post free, 4s. 4td. home ; 4s. 4d. abroad.) 

STUPENTS’ HANDBOOK OF PAINTS, COLOURS, 
OILS AND VARNISHiBS. By John Furneli^ 

Crown 8vo. 12 Illustrations. 90 pp. Price 2s. 6d. net. (Post 
free, 2s. 9d. hcMiic and abroad.) 

•PREPARATION AND USES OP WHITE ZINC 
PAINTS. Translated from the French of P. Fleury. 
Crown 8vo. 280 pages Price 6% net. (Post free, 6s. 4d. home ; 
6s. 6ti. abroad.) published. 

• 

(Varnishjes* and Drying Oils.) 

THE MANUFACTURE OP VARNISHES AND, 
KINDRED INDUSTRIES. By J. Geddes McIntosh. 

Second, greatly enlarged, English Edition, in three Volumes, 
based on and including the work of Ach. Livache. 

Volume 1.— OIL CRUSHING, REFINING AND 
BOILING, TBE MANUFACTURE OF LINO- 
LEUM, PRINTING AND LITHOGRAPHIC 
INKS, ’AND INDIA-RUBBER SUBSTITUTES. 

Demy 8vo. 150 pp. 29 Illustri^ions. Price 7s. 6d. net. 
(Pi-'St free, 7s. lOd. home ; 8s. abroad.) 

Volume II.— VARNISH MATERIALS AND OIL- 
VARNISH MAKING, Demy 8vo. 70 Illustrations. 
220 pp. Prifcc 10s. 6d. * 001 . (Post free, 10s. lOd. home; 
11s. 8d. abroad.) * 

VoLUMfe III.— SPIRIT VARNISHES AND SP^iRIT 
. VARNISH MATERIALS. DemySvp. Illustrated. 

*464 pp. Price 12s. 6d. net. (Post free, 13s. home; ISs. 6d. 
’Vbioi^.) ^ 

DRYING OILS, BOILED OIL AND SOLID ANQ 
LIQUID DRIERS. By L. Bf Andies, ^j^re^sly 

Written foi this Series of Spei^l Technical Books, ^and the 
Publishers hold t4e Copyright for English and Foreign Editions. 
Forty-two Illustrations. ^342 pp. Demy 8vo. Price, 128. 6d. 
net. • (l^ost free, 1 3s. %iome ; 13s. 3# abroad.) • 

*(Analysis of Resins, see pag^ 9.) 
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(Oils, Fats, Waxes, Greases, Petroletini.) 

LUBiaCATINQ ' OILS, FATS AND GREASKS ; 

Their Origin, P^paration, Properties, Uses and Analyses. A 
Handtook for Oil Manufacturers, Refiners afid Merchants, and 
the Oil and Fat Industry in General. By Gboroe H. Hurst, 
P.C.S. Third Revised ahd Enlarged Edition. Sevenfty>four 
Illustrations. 384 pp. Denyy 8vo. Price 10s. fid. net.' (Post 
free, 11s. home ; lls. 3d. abroad.) 

TECHNOLOGY OI'P^TEOLLUM ; Oil Fields tf^he 

World— Their History, Geography and Geology— Annual Pro- ' 
duction and Development — Oil-well Drilling— Transport. By 
Hsnry Neuberoer and I^enry Noalhat. Translated from the 
French by J. G. McIntosh. 550 pp. 153 Illustrations. 26 Plates. 
Super Royal 8vo. Price 21s. net, (Post free,a21s. 9d. home; 
298. fidl a%oad.) 

MINERAL WAXES: Their Preparktion and Uses. By 
Rudolf Gregorius. Translated from the Ger/ban. Crown 8vo. 
250 pp. 32 Illustrations. Price fis. net. (Post free, fis. 4d. 
home ; fis. fid. abroad.) 

THE PRACTICAL COMPOUNDING OP OILS, 
TALLOW AND GREASE FOR LUBRICA. 
TION, ETC. By An Expert Oil Refiner. Second 
Edition.' 100 pp. Demy 8vo. Price /s. fid. net. (Post free, 
78. lOd. home ; fis. abroad.) 

THE MANUFACTURE OF LUBRICANTS, SHOE 
POLISHES AND LEATHER DRESSINGS. By 

Richard Brunner. Translated from the Sixth German Edition 
by Chas. Salter. 10 Illustrations. Cr^pvun 8vo. 170 pp. Price 
78. fid. net. (Post free, 78. lOd. home ; Ss. ab,^ad.) 

THE OIL MERCHANTS’ MANUAL AND OIL 
TRADE READY RECKONER. Com failed by 

Frank F. Sherrifp. Second Edit?on Revised and Enlarged. 
DemySvo. ^214 pp. With Two Sheets of Tables. Price 7fii. fid. 
net. (Post fre^, 7s. lOd. home ; fis. 3d. abroad.) 

ANIMAL ,PATS AND OILS: Their Practical Pro- 

4uctif)n, Purificatioif^nd Uses for a great Variety of Harposes. 
Th^V*^ Properties, Falsification and Examination. Translated 
from the German of Louis Edgar Andj^^s. ^ixty-two Illustrations. 
240 pp. Second Edition, Revised and Enlarged. Demy fivo. 
Price lOs. fid. net. (Pod<,free, I Os*'. lOd. home; lls. 9d.' abroad.) 

For contents of these books, sec Lht /. 
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YISakTABLE FATS AND OILS: Their Practical 

Preparation, Purification and Employment tor Various Purposes, 
their Properties, Adulteration and Bxaipination. Translated 
from the German of Louis Bdoar Andkspi Ninety-four Illus- 
trations. 340.app. Second Edition. Demy 8vo. Price 10s. 6d. 
net. (Post free, 11s. home; 11 s. 6d. abroad.) 

fiDIBLOS FATS AND OILS f Their Composition, Manu- 
todture and Analysis. By W. dH, Simmons, B.Sc. (Lond.), and 
C. A. Mitchell, B.A. (Oxon.). Demy 8vo. 150 pp. Pridfe 
7s. 6d. net. (Post free, 7s. 9d. home ; 8s. abroad.) 

• • « 

(Essential Oils and Perfumes.) 

THE CHEMISTRY OF ESSENTIAL OILS AND 
ARTIFIQIAL PERFUMES. By Ernest J. Parry, 
B.Sc. (Lond.), F.I.C., F.C.S. Second Edition, Revised and 
Enlarged. 552 pp. 20 illustrations. Demy 8vo. * Price 1 2s. 6d. 
net. (Post free, 13^. home; 13s. 6d. abroad.) 

(Soap Manufacture.) 

SOAPS. A Practical Manual of the Manufacture of 

Domestic, Toilet and other Soaps. By George H. Hurst, F.C.S. 
2nd edition. 390 pp. tt6 Illustrations. Demy 8vo. Price 128. 6d. 
net. (Post free, 13s. home ; 13s. 6d. abroad.) 

TEXTILE SOAPS AND OILS. Handbook on the 

Preparation, Properties and Analysis of the Soaps and Oils used 
in Textile 'Manufacturing, Dyeing and Printing. Bj^ Gborok 
H. Hurst, F.C.S. Crown 8vo. 195 pp. 1904. Price 5s. net. 
(Post fret, 5s. 4d. home ; 5s. 6d. abrdhd.) 

THE HANDBOOK OF SOAP MANUFACTURE 

By Wm. H. Simmons^B.Sc. (Lond.), F.C.S. and H. A. Appleton. 
Demy 8vo. 160 p^.# 27 Illustrations. Price 8s. 6d. net. (Post 
free, 8s. lOd. hSme ; 9s. abrtiad.) 

MANUAL OF TOIIJSST SOAPMAKING, including 

Medioated Soaps. Stain -removing Soaps, Metal Polishing Soaps, 
Soap Pov ders and Detergents. Translated from the German 
of Dr. C. Deitc. Demy quarto. 150 pages. 79 Illustrations. 
Rrice 12s. 6d. net. (Post free, 13s. home; 13s. 6d. abroad.) 

' 

(Cosmetical Preparations.) 

COSIiASTICS: UANUFAOTUBS, SMFLOVflBDrT 
AND TSSTINa OF> ALL dOSMXTIC 
MATEBIALS: AND COSMSTIC SPECIALITIES. 

Translated from the Oerifian of Uia Theodor Kollw. Crown 
8vo. 1&2 Price Ss. net. (Post free, Ss. 4d. home; Ss. 6d, 
abrftad.) * 
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(Glue, Bone Products and Mamires.) 

GLUE AND GLUE TESTING. By Samuel Rideal, 

D.Sc. (Lund.), P.I.C. Fourteen Engravings. 144 pp.‘ Demy 
8vo. Price lOs. 6d. net. (Post free, lOs. lOd. i.omc ; lls. abroad.) 

BONE PRODUCTS AND MANURES : An Account 

of the most recent imprdvements in the Manufucture of Fat, 
Glue, Animal Charcoal, Sixciy Gelatine and Manures. By Thomas 
Lambert, Technical and Consulting Chemist. Illustrated by 
Twenty-one Plans and Diagrams. 162 pp. ■ Demy 8vo. Price 
7s. 6d. net. (Post freof 7s. lOd.'homr ; 8s. abroad.) ' 

(Stf also Chemical Manures, p. 9.) 

(Chemicals, Waste Products, etc.) 

REISSUE OF CHEMICAL ESSAYS -OP C. W. 
SCHISELE. First Published in Engli.sh in 1786. 

Translated from the Academy of Sciences at Stockholm, with 
Additions. 300 pp. Demy 8vo. Price 5s. net. , (Post free, Ss. 6d. 
home ; 5s. 9d. abroad.) 

THE MANUFACTURE OP ALUM AND THE SUL- 
PHATES AND OTHER SALTS OF ALUMINA 
AND IRON. Their Uses and Applications as Mordants 
in Dyeing and Calico Printing, and their other Applications in 
the Arts Manufactures, Sanitary Engineering, Agriculture and 
Horticulture, Translated from the French of Lucirn Gesch- 
wiND. 195 Illustrations. 400 pp. Royal 8vo. Price 12s, 6d. 
net, (Post free, 13s. home; I3s. 6d. abroad.) 

AMMONIA AND ITS COMPOUNDS : Their Manu- 

iacturc and Uses. Camille Vincent, Professor at the 

Central School of Arts and Manufactuftes, Paris. Translated 
from the French by M. . I. Salter. Royal 8vo. 114 pp. Thirty- 
two Illustrations. Price 5s. net. (PosJ free, 5s. 4d. home; 
5s. 6d. abroad.) ' 

CHEMICAL WORKS : Their Design, Erection, and 
Equipment. By S. S. Dyson and S. S. Clarkson. Royal 8vo. 
220 pp. With 9 Folding Plates and 80 Illustrations. , Price 21s. 
ncf. (Post free, 21s. 6d. home ; 22s., abroad.) 

MANUAL or CHEMICAL ANALYSIS, as applied to 

the Assay of Fuels, Ores, Metals, Alloys, Salts and other Mineral 
Products. BytE. Prost, D.Sc. Translated by J, C\<uickshwnk 
Smith, B.Sc. Royal 8vo. 300 pages. 44 Illustrations. Price 
12s. 6d. nqt. (Post free, 1 3s. home ; 13s. 6d. abroad.) ^ 

TESTING. OF <!^EMICAL REAGENTS'^ FOR 
PURITY. Translated from th^ Qerman of Dr. C. 
Krauc^h. Royal 8vo. 350 pages. Price 12s. 6d. net. (Post free, 
13s. htunc ; 13s. 6d. abroai)) » 


For contents of these books, see Li^t. 1. 
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SHAUE TAR DISTILLATION: The Treatment of* 

^ Shale and Lignite Products. Translated frpm the German of W. 
SCHEITHAUER. ' [In the pTCSS. 

INDUSTBIAL ALCOHOL. A PractiwI Manual on the 

Production andtUse of Alcohol for Industrial Purposes and for 
Use as a Heating Agent, as an llluminant and as a Source of 
Motive Power. By J. G. McIntosh, Lecturer on Manufacture 
and Applications of Industrial Alcohol at The Polytechnic, 
Regent Street, London. Dem),»8vo. 1907. 250 pp. With 75 
Illustrations and 25 Tables. Price 7s. 6d. net. (Post free, 78. 9df 
l^ome; 8s. abrc4lid.) 

a’HB'UTILISATION’OP* WAStE PRODUCTS. A 

Treatise on the Rational Utilisation, Recovery and Treatment of 
Waste Products of all kinds. By Dr, Thkodor Roller. Trans- 
lated from the Second Revised german Edition. Twenty-tWo 
Illustrations. Demy 8vo. 280 pp. Price7s6d.net. (Post free, 
7s. lOd, homt ; 8s, ad, abroad.) 

ANALYSIS OF RESJNS AND BALSAMS.', .Trans- 
lated from the German of Dr. Karl Dihterich. Demy 8vo. 
640 pp Piacj 7s. ml. net. (Post free, 7s. lOd. home; 8s. 6d. 
abroad.) 

DISTILLATION OF RESINS, RESINATE LAKES • 
AND PIGMENTS, CARBON PIGMENTS AND 
PIGMENTS FOR TYPEWRITING MACHINES, 
MANIFOLDERS, ETC. By Victok Schweizbr. 

DemyRvo. IS,*? panics. <SS Illustrations. Pricc7s.6d.net. (Post 
free, 8s. home : 8s, 3^. abroad.) 

DISINFECTION AND DISINFECTANTST By Dr. 

M, ChristAn. Crown 8 vo. [In ^he f>ress. 

. (Agricultural .Chemistry 'and Manures.) 

MANUAL OF AGRICULTURAL CHEMISTRY. By 

Herbert Ingle, Late Lecturer on Agricultural Chemistry, 

the Leeds Uiyvcrsfly; Lepturer in the Victoria University. 
Second Edition, with additional matter relating to Trimical 
• Agriculture, etc. 438 pp. 11 Illustrations. Demy 8vo, Price 
7s. 6d. net. (Post free, Ss. home ; 8s. 6d. abroad.) 

CHEMICAL MANUHES. Translated from the French 
*of J. Fritsch. Demy 8vo. Illustrated. 340 pft Price 10s, 6d. 
rftt. 'Post free, 11s. home ; 11s. 6d. abroad.) 

• — • {See also Bone Products and Manures, 8.) 

(V^/iting Inks and Sealing Waxes.) 

INK MANUFACTURE; Induding Writirfg, (!(Jpymg, 
Lithographic, Making, Stamping, and Laundry Inks. By 
Sigmund Lehner. Thrc% Illusti-adona# Crown 8vo*, 162 pp. 
Tran'slatcd ^om the German of thefTifth Edition, Prit? Ss. net, 
(Pos* free, 5s, 94 hotp«: ; 5s. 6d. abroad.) 
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SEALING-WAXES, WAFERS AND OTHER 
ADHESIVES FOR THE HOUSEHOLD, OFFICEi^ 
WORKSHO^? AND FACTORY. By H. C. Standage. 

Crown 8vo. pp. Price 5s. net. (Post free, 5s. tU. home ; 
5s. 4d. abroad.) „ 

(Lead Ores and Lead Compound^;.) 

LEAD AND ITS COMPOUNDS, liy Thos. i:ambri)t, 

Technical and Consulting Chemist. Demy Svo. 226 pp. Forty 
Illustrations. Price 7s. 6d. net. (Post \rec, 7s. lOd. J’ome ; 
8s. 8d. abroad.) * » 

NOTES ON LEAD ORES : Tlieir Distribution .ind Pro- 
perties. liy Jas. Faikik, F.G.S. Crown 8 vo, 64 paj»cs. Price 
Is. net. (Post free, Is. home , Is. 4d. abroad.) 

{White Lead and /.ttu Whiti Paints, set^p. 5.) 

(Industrial Hy^j^iene.) 

THE RISKS AND DANGERS*^ TO , HEALTH OF 
VARIOUS OCCUPATIONS AND THEIR PRE- 
VENTION. By Leonard A. Parrv, M.D., B.Sc. 

(Lond.). 196 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
7s lOd. home 8s. abroad.) 

(Industrial Uses of Air, Steam and 
Water.) 

DRYING BY MEANS OP AIR AND STEAM. Ex- 
planations, Formuhe, and Tables for Use m Practice Trans- 
lated from the Germ.ih of E. Haushrand. Two fmldin^ Diagrams 
and Thirteen Tables. Crown 8vo. 72 j^. Price 5s. net. (Post 
free, 5s. 3d. home ; 5s. 6d. abroad ) 

(See also''’ Lraporatinn, Condensim; and\^^)Ok'n^ Apparatus," />. 19.) 

PURE AIR, OZONE, AND WATER. A Practical 

Treati. e of their Utilisation and Vafue in Oil, Grease, Soap, Paint, 
Glue and other Industries. By VV. B Cowell Twelve Illus- 
trations. Crown 8vo. 8.5 pp. Price 5s, net. (Posff'rce, 5s. 3d. 
home, 5s. 6d. abroad. 1 ^ 

THE INDUSTRIAL USES OF WATER. COMPOSI- 
TION-EFFECTS TROUBLES- REMFUPJS— 
RESIDUARY WATERS — PURIFICATION- AN- 
ALYSl^S. By H. DE LA Coux. Royal 8vi). Trans- 

, late^ from the FrciWh and Revised by Arthur .MorriIr 364 pp. 
13S lllusirations. Pric^ Ids. 6d. net. (Post free, Us home; 
11s. 6d abroad.) r 

(See Lool’fiin Smoke Pres.u’nti^i, hntj^infnnn and Metallnr^^y ,^p. 19, 

For contents of these books, see List 111. 
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(X Rays.) 

PRACTICAL X RAY WORK. By FiLnk T. Addyman, 

B.Sc. (Lond.l, F.I.C., Member of the Roentgen^ociety of London ; 
Radicfgrapher to St. George’s Hospital; Demonstrator of Physics 
and Chemistry, •and Teacher of Radiography in St. George’s 
Hospital Medical School. Demy Svo., Twelve Plates from 
Photographs of X Ray Work. Filty-two Illustrations. 200 pp. 
Price»10s. 6d. net. (Post free, lOi^ lOd. home; 11s. Od. abroad.) 

(India-Rifbber ^nd GuUa Percha.) 

ikDIA-RUBBER AND GUTTX PERCHA. Second 

English Edition, Revised and Enlarged. Based on the French, 
woik of T. Seeligmann, G. Lamy Torrilhon and H. Falconnet 
by JOMN Gedoks McIntosh. Royal 8vo. 100 Illustrations. 400 
pages. Price* 128. Hd. net. (Post free, Ills, home; Kls. 6d. 
abroad.) ^ • 

(Leather Trades.) 

THE LEATHER WORKER’S MANUAL. Being a 

Compendium of Practical Recipes and Working Formulae for 
Curriers, Bootmakers, Leather Dressers, Blacking Manufac- 
turers. Saddlers Fancy Leather Workers. By H. C. Standage. 
Demy 8vo. 165 pp. Price 7s. 6d. net. (Post free, 7s. lOd. home; 
8s. abroad.) 

(St’tf also Mannfacturi of Sl^oe Polishes, Leather Dressni>rs, etc., p, 6.) 

(Pottery, Bricks, Tiles, Glass, etc.*) 

MODERN BRICKMAKING. B* Ai.fkbi) B. Seakle, 

Royal Svo. 440 pages. 260 Illustrations. Price 12.s. 6d. net. 
(Post free, 13s. home; 13s. 6d. abroad.) 

THE MANUAL,OP*PRACTICAL POTTING. Com- 

piled by Experts, and Edited by Ciias. F. Binns. Third Edition, 
Revised and Enlarged. 200 pp. Demy Svo. Price 17s. 6d. net. 
(Post fr^e, 17s. lOd. home; 18s. 3d. abroad.) 

POTTERY DECORATfNG. A Description oj all the Pro- 

ee«pes for DeeoiMting Pottery and Porcelain. By R. Hainbach. 
TransLitej^ from the German. Crown 8vo. ‘i50 pp. Twenty- 
t'^cnirustrations. Price 7s. 6d. net. (Post fri^, 7s. lOd. home ; 
8s. abroad.) 

A TREATISE ON CERAMIC iflDUST^ES. Wt 

Complete Manual for Pottery, Tile, aifid Brick Manufacturer*. By 
Emilk Bourk’'. Ap Retised Translation from the French, with 
some Critical Notes bv Ai^reu B.^kaHee. Demy HJw. 308 
Illustratimis. #460 pp. Price Pis. 6d.^et. (Post free, 13s. home; 
i3s.6i. abroad.) • 
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AROHITECTUBAL POTTERY. Bricks, Tiles,- Pipes, 

Enamelled Tcrr£|-cotta8, Ordinary and Incrusted Quarries, Stone - 1 
ware Mosaics, F^jences and Architectural Stoneware. By Leon 
LEPftvRB. Translated from the French by K. H. Bird, M.A., 
and W. Moor£ Binns. With Five Plates. 950 Illustrlitions in 
the Text, and numerous estimates. 500 p^., royal 8vo. Price 
ISs. net. (Post free, ISs. Hd. home; 10s. fid. abroad.) 

CERAMIC TECHNOLPGY : some Aspects of 

Technical Science Un Applied to Pottery Manufacture, Edited 
by Charles F. Binns. l.iO pp. Demy 8vo Price 12s. fid. net. 
(Post free, Tis. lOd. fc ime ; Ifir. ab'-oad.) 

THE ART OF RIVETING GLASS, CHINA AND 
EARTHENWARE. By J. H owAKTH. Second 

Edition. Paper Cover. Price Is. net. (By post, home or abroad, 
Is. Id.) ^ 

NOTES ON POTTERY CLAYS. The Distribution, 

Properties, Uses and Analyses of Bal'i Clays, China Clays and 
China Stone. By Jas. Fairie, F.G.S. 132 pp. Crown 8vo. 
Price 38. fid. net. (Post free, 3s. 9d. home ; 3s. lOd. abroad.) 

HOW TO ANALYSE CLAY. By H. M. Ashby. Demy 

8vo. 72 Pages. 20 Illustrations. Price 3s. fid. net, (Post free, 
38, 9d. home ; 3s. lOd. abroad.) 

A Reissue of , 

THE HfSTORY OF THE STAFFORDSHIRE POT- 
TEffilES ; AND THE RISE AND “PROGRESS 
OP THE MANUFACTURE OP POTfERY AND 
PORCELAIN. With References U'j Genuine Specimens, 
and Notices of Eminent Potters. By Simeon Shaw. (Originally 
published in 1829.) 265 pp. Demy«8vo^ Price 5s. net. (Post 
free, 5s. 4d. home ; 5s. 9d. abroad.) '' 

A Reissue 'of 

THE CHEMISTRY OP THE SEVERAL NATURAL 
AND ARTIFICIAL HETEROGENEOUS COM- 
POUNDS USED IN MANUFACTURING POR- 
CELAIN, GLASS AND POTTERY. By Simeon 

Shaw. (Originally published in 1837.) 750 pp. 8vo. 

Price 10s. net. (Post free, 10s. fid. home ; 12s. abroad.) 

BRITISH ^POTTilRY MARKS. By G. WooiIiscroft 

KH>£AD. ^Demy 8vo. 31(^pp. With over Twelve-hundred Illus- 
trations of Marks. Price 7s. fid. ntt. ^Post free, 88. home ; 
Ss. 8(1. abroad.) *“ 4 „ *' 4 . 

For contents of these books, see Li\f it I. 
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(Glassware, Glass Stainins: and Painting.) 

BEOIPIBS FOB FLINT GLASS IEAEINO. By a 

British Glass Master and Mixer. Sixty Relipes. Being Leaves 
from the Mixing Book of several experts in the Flint Glass Trade, 
containing up-fo-date recipes and valuable information as to 
Crystal, Demi-crystal and Col >ureJ Glass in its many varieties. 
It Contains the recipes for cheap jictal suited to pressing, l^^ow- 
ing,actc., as well as the most ctistly crystal and ruby. Second 
Edition. Crown 8vo. Price lOlf. Hd. net. (Post^ free, lOs. 9d^ 
home; 10s. l()d,^abroad.) 

fSBATISB ON THE ‘ART OF GLASS FAINT- 
INQ. Prefaced with a Review of Ancient Glass. By 
Ernest R. Supfling. With One Coloured Plate and Thirty- 
seven Illustrations. D-'my 8vo.^ 140 pp. Price 78. 8d. net. 
(Port free, 7s. lOd. home; 8s. abroad.) 


(Paper Making, Paper Dyeing'*, ai1l(f 
Testing.) 

THE DYEING OP PAPER PULP. A Practical’ 

Treatise for the use of Papermakers, Paperstainers, Students 
and others. By Julius Erfurt, Manager of a Paper Mill. 
Translated into English and Edited with Additions by JuLius 
HObnkr, F.C.S., Lecturer on Papermaking at the Manchester 
Municipal Technical School. With illustrations and 167 pattornB 
Of paper dyed in tfie pulp. Royal 8vo, 180 pp. l^ice ISs. net. 
(Post frcc^i.Ss, Od. home; Ids. 6d. abroad). 

THE PAPER MILL CHEMIST^ By Henry P. Stevens, 

M.A., PlfD., F.I.e. Royal 12mo. 60 illustrations. 300 pp. 

Price 7r. 6d. net. Tf'ost free, 7s. 9d. home ; 7s. lOd. abroad.) 

THE TREATMENT OP PAPER FOR SPECIAL 
PURPOSES. By L.C. Andes. Translated from the 

German. Crown 8vo. *48 lllu.strations 250 pp. Price 6s. net. 
(Post free, 6s. ''d. home ; 6s. 6d. abroad.) 

« 

(Enamelling on MetaU) 

ENdbMEliS AND ENAMELLING^ For Enamel 

Makers, Workers in Gold and Silver, and Manufacturers of 
Obje/ts of Art. By Paul Ran dau. Translated from the German. 
WiTO Si.xteen Illustrations. Demy 8v|^ 180 pp. Price 10s. 6d. 

net. (Po.t free, lOs. lOd. hornc;^! Is. abroad.) • ^ * 

THE ART OI^EhAMELLING ON HEO^L. By 

W.'Nqrma^ BrowiA iVenty-eig^t Illustrations. 4^rown 8vo. 
60 j}p. Price gs. 6d. net. (Post free, 2s. 9d. home and abroad.) 
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(Textile and Dyeing Subjects.) 

THE FINISHING OF TEXTILE FABRICS (Woo len, 

Worsted, Union '-and other Cloths), By Roberts Beaumont, 
M.Sc., M.I Mech.E., Professor of Textile Industries, the '‘Univer- 
sity of Leeds ; Author of “ Colour in Woven Resign ” ; “ Wo( lien 
and Worsted Cloth Manufacture”; “Woven Fabrics at the 
World’s Fair ” ; Vice- President of the Jury of Award at; tl^j Paris 
Exhibition, 1900; Inspector of Textile Institutes; Soeiety of 
Arts Silver Medallist ; Honorary Medallist of the City and Guilds 
of London Institute. With 150 Illustrations of Fibres, Yarns 
and Fabrics, also Sectional and o^her Drawings of Finisr‘'ing 
Machinery Demy 8vS. 260 pp. Price 10s. 6d. net. (Pdst free,, 
10s. lOd. home; 11s, 3d. abroad.) 

FIBRES USED IN TEXTILE AND ALLIED IN- 
DUSTRIES. By C'. Ainsworth Mitchell, B.A. 
(Oxon.), F.I.C., and R. M. Pridkaux, F.I.C. With 66 Illustra- 
tions tLipe'-ially drawn direct from the Fibres. Demy 8vo. 
200 pp. Price 7s. 6d. net. (Post freC, 7s. lOd. home ; Ss. abroad.) 

DRESSINGS AND FINISHINGS FOR TEXTILE 
FABRICS AND THEIR APPLICATION. De- 
scription of all the Materials used in Dressing Textiles ; Their 
Special Properties, the preparation of Dre.ssings and their em- 
ployment in Finishing Linen, Cotton, Woollen and Silk Fabrics. 
Fireproof and Waterproof Dressings, together with the principal 
machinery employed. Translated from the Third German 
Edition of Friedrich Polleyn. Demy 8vo. 280 pp. Sixty 
Illustrathns. Price 7s. 6d. net. (Post free, 78. lOd. home ; 
8.S. abroad.) , 

THE JhEMICAL technology OF TEXTILE 
FIBRES : Their Origin, Structure, J^reparaYion, Wash- 
ing, Bleaching, Dyeing, Printing and Dressing. By Dr. Georg 
von Georoievics. Translated from jthe German by Charles 
Salter. 320 pp. P'orty-seven lllustr^k'hs. Royal 8vo, Price 
lOs. 6d. net. (Post free, 11s. honre ; 11s. 3d. aCiroad.) 

POWEB-LOOM WEAVING AND YARN NUMBER- 
ING, According to Various Systems, with Cdhversion 
Tables. Translated from the Germad'of Anthon Gruner. With 
Twenty-Six BiaBrams in Colours. 150 pp. Crown 8vo. ^rice 
7s. (xl. net, (Post free, 7s. 9d. home ; 8s. abroad.) ^ 

TEXTILE RA^ MATERIALS AND THEIR* CON- 
VERSION INTO YARNS. (The Study of Vhe Kaw 

J^jlat^r^ls and the Tw-hnology of the Spinning Process.) By 
JuLi\:s Zii^ER Translated from German by Charles Salier. 
302 Illustrations. 500 pp. Demy St-o. 'Price lO.s. 6d. net. 
(Post ffcee, lls. homci; 11^. 6d, abroad.) ^ 

For contents of these books, see Listjl!* 
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OBAHMAR 07 TEXTILE DESION. By H. Nisbbt, 

Weaving; *ancl Designing Master, Bolton |Municipul Technical 
School. Demy 8vo. 280 pp. 4^ Illustrations and Diagrams 
Price 6s. net, (Post free, 6s. 4d. home ; 6s. abroad.) 

ART NEEDLEWORK AND DESIGN. POINT 
LACE. A Manual of Applied ^rt for Secondary Schj)ols 
unff^ Continuation Classes. By M. E. Wilkinson. Oblong 
quarto. With 22 Plates. BouilB m Art Linen. ^ Price 3s. Hd^ 
net. (Post free, 3s. lOd. home ; 4s. abroad.) 

JIoIaE LACE-MAKIKG. ‘ a tl;jn(k)ook for Teachers and 
Pupils. By M. E, W. Milroy. Crown 8vo. 64 pp. With 3 
Plates and 9 Diagrams. Price Is. net, (Post free, Ls. 3d. home ; 
Is. 4d. abroad.) ^ 

THE CHEMISTRY OP HAT MANUFACTURING. 

Lectures delivered before the Hat Manufacturers# AssEfcilltion. 
By Watson Smith, KC S., F.l.C. Revised and Edited by 
Albert ShoNK. Crown 8vo, 132 pp. 16 Illustrations. Price 
7s. fid, net. (Post free, 7s. 9d. home ; 7s. lOd. abroad.) 

THE TECHNICAL TESTING OP YARNS AND 
TEXTILE FABRICS. With Reference to Official 

Specifications. Translated from the German of Dr. J. Hkr/.bkld. 
Second Edition. Sixty-nine Illustrations 200 pp. Demy 8vo. 
Price 10s. fid. net. (Post free, lOs. lOd. home ; I Is. abroad.) 

DECORATIVE AND FANCY TEXTILE FABRICS. 

By R. T. LGro, For Manufacturers and Designers ofaCarpets, 
Damask, Dress and .all Textile Fabrics. 200 pp. Demy 8vo. 
132 nesig«s and Illustrations. Pnfti 7s. fid. net. (Post free, 
7s. lOd. home; 8s. iM^ruad.) 

THEORY AND PRACTICE OP DAMASK WEAV- 
ING. By W. KiNZKR*and K. Waltrr. Royal 8vo. 
Eighteen Folding PlatdS. Six Illustrations. Translated from 
the German. 110 pp. Prlce8s.fid.net. (Post free, 9s. home; 
Ws, 6d.*abroad.) 

PifULTS IN THE MANUFACTURE OP* WOOLLEN 
COODS AND THEIR PREVENTION. By 

W«e,AR*REiSKR, Translated from the Secoiti German Edition. 
Crown 8vo. Sixty-three Illustrations. 170 pp. Price 5s. net. 
(Post #ec, 5s, 4d. home ; 5s. fid. abroad^ 

SPINNING AND WEAVING CALCULATIONS, 

especially relatir^ tfl Woollens. From the Gerrnan of N. 
Reiser. Thirty-fou® Illustration^ T&blcs. 160 p|« Demy 
8vo. 1904. •Price 10s. fid. net. (TOst free, lOs. lOd. home ; 11s. 
abroad.) 
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WATERPROOFING OF FABRICS. By Dr. S. Mibr- 

ziNSKi. Crowfi'^vo. 104 pp. 29 Ulus. Price bs. net. (Post^ 
free, Ss. 3d. hon+i ; Ss. 4d. abroad.) 

HOW TO MAKE A WOOLLEN MILL PAT. By 

John Mackik. Crown 8vo. 76 pp. Price 3s. 6d. net. (Post 
free, 3s. 9d. home; 3s. lOd. abroad.) 

YARN AND WARP. SIZING IN AU. ITS 
BRANCHES. Translated from the German of Carl 
Kretschmar. Royal 8vo. 123 Ittustratiens. 150 pp. Price 
10s. 6d. net. (Post f ee, 10s. lOd. home; 11s. abroaii.) ^ 

{For Textile Soaps and Oils*' see p. 7.) 


(Dyeing, Colour Printing, IVkatching 
and Dye-stuffs.) 

THE COLOUR PRINTING OP CARPET YARNS. 

Manual for Colour Chemists and Textile Printers. Hy David 
Paterson, F.C.S. Seventeen Illustrations. 136 pp. Demy 
8vo Price 7s. 6d. net. (Post free, 7s. lOd. home ; 8s. abroad.) 

THE SCIENCE OF COLOUR MIXING. A Manual 

intended for the use of Dyers, Calico Printers and Colour 
Chemists. By David Paterson, F.C.S. Forty-one Illustrations. 

Five Coloured Plates, and Four Plates showing Eleven Dyed 
Speolmens of Fabrioe. 132 pp. Demy 8vo. Price 7s. 6d. net. 
(Pdst free, 7s. lOd. home ; 8s. abroad.) 
r» 

DYERS’ MATERIALS : An Introdqption to'fhe Examina- 
tion, Evaluation and Application of the most important Sub- 
stances used in Dyeing, Printing, Blq^ching and Finishing. 

Paul Hekrman, Ph.D. Translated In, n the German by A. C. 
Wright, M.A. (Oxon)., B.Sc. (Lond.), Tweiuy-four Illustrations, 
Crown 8vo. 150pp. Price 5s net; (Post free, 5s. 4d. home; 
5s. 6d. abroad.) 

COLOUR MATCHING ON TEXTILES. A Manual 

intended for the use of Students of Colour Chemistry, Dyeing and 
Textile Printing. By David Paterson, F.C.S. Coloured Fiontis- 
piece. TwerUy-nine Illustrations and Fourteen DpSP'ineiie Of 
Dyed FajOrlOS. Demy 8vo. 132 pp. Price 7s. 6d. net. (Post 
free, 78. lOd home; 8s. abroad.) 

COLOUR ; A HANDBOOK OF THE THEORY OF 
COLOUR. By GE()K^E H. Hurst^ F.C.S. With Ten 
Coloured Plates an^ Seventy two Illustralions. 160 pp. Demy 
8vo. Price 7s. 6d. nct.,,^^*^^! fret, 7sr lOd. home ; 8s. abroad.) 

For (ontents of these boohs, see l,Ut sL 
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Beissue of 

ART ' OF DYEINO WOOL) SILK AND 
COTTON. Translated from the Prencii of M. Hbllot,* 
M. Macquek and M. le Pilp:ur D’Apligny. First Published in 
English in 1789. Plates. Demy 8vo. 446 pp. Price 5s. net. 
(Post free, 5s. 6d. home ; 68. abroad.) 

THE CHEMISTRY OP DYE-STUFFS. By Dr. Geoho 

Von GfeoRGiEVics. Translated fron» the Second German Edition. 
412 pp. Demy 8vo. Price 10s. 6d. net. (Post free, *1 Is. home; 
11s. 6d. abroad.) • 

TQeIdVEINO of CO'tTdN F^^flRlCS ; A Practical 

Handbook for the Dyer and Student. By Frankijn Beech, 
Practical Colourist and Chemist.. 272 pp. Forty-four Ulus- ^ 
trations of Bleaching and Dyeing Myhinery. Demy 8vo. Price ‘ 
7s. 6d. net, (Post free, 7s. lOd. hfime ; 8s. abroad.) 

THE DYEIN& OF WOOLLEN FABEIJS. By 

Franklin Beech, Practital Colourist and Chemist. TniAy- 
threc Illustrations I^my 8vo. 228 pp. Price 7s. 6d. net. 
(Post free, 7s. home; 8s. abroad.) 

(Silk Manufacture.) 

SILK THROWING AND WASTE SILK SPIN- 
NING. By Holi.ins Rayner. Demy 8vo. 170 pp. 
117 Ulus. Price 5s. net. (Post free, 5s. 4d. home ; 5s. 6d. abroad.) 

(Bleaching arid Bleaching Agente.) 

A PRACTICAL TREATISE ON THE BLEACRING 
OP LINEN AND GOTTON YAJIN AND FABRICS. 

By L. TailI^ek, Chemical and Mechanical Engineer. Trans- 
lated from the Frenclf by John Geodes McIntosh. Demy 8vo. 
303 pp. Twenty Ulus. Price 12s. 6d. net. (Post free, 138. 
home; 13s. 6d. abroad^** 

modern bleaching •agents and DETER- 
GENTS. By Professor Max Boitleu. Translated 
from th§ German. Crown 8vo. 16 Illustrations. 160 pages. 
Price 5s, net (Post frec^Ss. 3d. home ; 5s. 6d. abroad.) * 

^Otton Spinning and Combing.) 

CO'Jfi'OfI *SPINNING (First Year). • By* Thomas 
Thornlw, Spinning Master, Bolton Tedhnical Schotd. 160 pp. 
Eight yJour Illustrations. Crown 8vo^» Second Impression. 
Price 3s. net, (Post free, 38. 4d. home ; 38. 6d. abro^i.) • • * 

COTTON SPINNING (Intermediate, or Second '{'ear). 
By Thomas Thornlky. S^ond Imoression. 180 pp. Seventy 
Illustrations. •Crown 8vo. Price 5s. net. (Post free, 5s. 4d. 
_home t 5 p* ^* abiwad.) 
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COTTON SPINNING (Honours, or Third Year). Bv 
Thomas ThiWnley. 216 pp Seventy-fodr IllustrationK 
Crown 8vo. ^:cond Edition. Price 5s. net. (Post free, 5s. 4d. 
home; Ss. 6d. abroad.) 

COTTON CdMBINO BIACHINSS, By Thos. Thorn- 

LEY, Spinning Master, Technical School, Bolton. Demy 8vo. 
117 Illustrations. -300 pp. Price 7s. 6d. net, (Post free, Ss. 

' home ; 8s. 6d. abroad.) * ' 

OOTTOIf WASTE : * Its Production, Characteristics, 
Regulation, Opening, Carding, Spinning an^ Weaving. By Thomas 
Thornley. Demy^Svo. Ab^ut ^00 pages. [In th press, 

THE RING SPINNING FRAIIE : GUIDlii PCS 
OVERLOOKERS AND STTJDBNTS. By N. Booth. 

Crown 8vo. 76 pages. Price 3s. net. (Post free, 3s. 3d. home ; 
3s. 6d. abroad.) * 

, , ('P(ax, Hemp and Jute Spinning.) 

MODERN FLAX. HEMP XnD JUTE SPINNING 

AND TWISTING. A Practical Handbook for the use 
of Flax, Hemp and Jute Spinners, Thread, Twine and Rope 
Makers. By Herbert R. Carter, Mill Manager, Textile Expert 
and Engineer, Examiner in Flax Spinning to the City and Guilds 
of London Institute. Demy 8vo. 1907. With 92 Illustrations. 
200 pp. Price 7s. 6d. net. (Post free, 7s. 9d. home ; 8s. abroad.) 

(Collieries and Mines.) 

KBCOVBRY work after fit fires. By Robert 

L^^mprecht, Mining Engineer and Manager. ''Translated from 
the German, Illustrated by Six large Plates, containing Seventy- 
six Illustrations. 175 pp. Demy 8vo. Price 10s. 6d. net. (Post 
free, 10s. lOd. home; 11s. abroad.) r 

VENTILATION IN MINES. By Robert Warner, 

Mining Engineer. Translated froth ^^Ue German. Royal 8vo. 
Thirty Plates and Twenty-tv. o Illustrations. 240 pp. Price 
10s. 6d. net. (Post free, lls. home ; Us. 3d. abroad.) 

HAULAGE AND WINDING APPLIANCES USED 
IN MINES. By Carl Volk. Translated from the 
‘\3erman. Royal 8vo. With Six Vlates and 148 lllustretions. 
150 pp. Fricc 88. 6d. net. (Post free, 98. home ; 9s. 3d. ^^broad.) 

THE ELECTRICAL EQUIPMENT OF CC^P,:i|ISS. 

By W.^GaliaJway Duncan, Electrical and Mechanical Engineer, 
Member of the Institution of Mining Engineers, , Head of the 
‘Govermnent Schq.ol of Engineering, Dacca, India ;^nd David 
PBf4MA^^. CcrtificaAd Colliery Manager, Lecturer in^ Mining to 
Ftfe County Committee.^ Demy 8vo. 310 pp. 155 Illustrations 
and Diagrams. Price lOs. 6d. net. (Post-free, lls. home ; lls. 3d. 
ahefc d.) ^ t ^ ^ . 

For contents of these books, see List III, 
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(Dental Metallurg^^O 

BsNTAL MBTALLTJROY: manual for stu. 
DBNTS AND DENTISTS. By pf B. Griffiths,* 

Ph.Df Demy 8vo. Thirty-six Illustrations. * 200 pp. Price 
78. 6d. net. (Post-free, 7a. fOd. home ; Ss. abroad.) 

(En^rkieering, Smoke Prevention and . 
Metallurgy.) 

TBLE PREVENTION OF SSSOKE. Combined with 

thP Economical Combustion of* Fuel. E'.y W. C. Popplbwbll, 
** M.Sc., A.M. Inst., C.E., Consulting Rnjipneer. Forty-six Ulus- ' 
tratiom. 190 pp. Demy 8vo. Price 7s. 6d. net. (Post free, 
7s. i6d.^ home ; 8s. 3d. abroad.) 

GAS AND COAL DUST FIRJNG. A Critical Review* 

of the Variouaff\ppliances Patented in Germany for this purpose 
since 1885. By Albert PBtsch. 130 pp. Demy 8yo.% Trans- 
lated from the German. With 103 Illustrations. Price 5* riet. 
(Post free, 5s 4d. home ; 5s. 6d. abroad.) 

THE HARDENING AND TEMPERING OF STEEL 
IN THEORY AND PRACTICE. By Fridolin 

Rrisbr. Translated from the German of the Third Edition, 
Crown 8vo. 120 pp. Price 5s. net. (Post free, 5s. 3d. home; 
Ss. 4d. abroad.) 

SIDEROLOGY: THE SCIENCE OP IRON (The 

Constitution of Iron Alloys and Slags). Translated from 
German of Hanns Friiherr v. JUptner. 350 pp. Demy 8vo. 
Eleven Platts and Ten Illustrations! Price lOs. 8d. hit! (Post 
free, Us. hotfte; 1 Is. 6d. abroad.) 

XVAPORATma, CONDENSING AND COOLlNG 
APPARATUS. Explanations, formula' and Tables 
for Use in Practice, oy E. Hausbrand, Engineer. Translated 
by A. C WriohT, M.AMOxon.), B.Sc., (Lond ). With Twenty, 
one Illustrations art0||5eventy*8ix Tables, 400 pp Demy 8vo. 
Price lOs. (id. neii (Post fred; lls. home; Us, (id. abroad.) 

(The “Broadway” Series of Engineering 
’ Hiyidbooks.) 

On^ Uniform Size : Narrow Crown 8vo. (Pvckpt Size.) 
^^OLUME i.-JGLEMENTARY PRINCIPLES OF RE- 
tOToRCED CONCRETE CONSTRUCTION. By 

Ewart fi. Andrews, B.Sc. Eng. (Lond.). 200 pages. With 57 
Illubimtions, Numerous Tables and Wyked Exairjples. Price 
Ss. (Post free, 3s. 3d. home; 3s. 6d. tbroad.) ^ o « 

Volume II.— GAS* AJN'D Oil? ENGINES. By A. 

Kirschkb. Translated and Revised fppm the GeriT)an, and 
adapted io ftngiish |fractice, lOttopages. 55 Illuafrations. . 
Prices, net. (gost free, 3a. 3d. home ; 3s. 6d. abroad.)^ 
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Volume III. — IRON AND STEEL OONBTRUC- 
TIONAL WORK. By K. SchindleiJ. TranslatAi 

and Revised fi4)m the German, and adapted to English practice. 
140 pages. n5 Illustrations. Price 3s. 6d. net. (Post free, 
38. 9d. home^-, 4s. abroad.) [y«5r published. 

Volume IV.— TOOTHED GEARINCf. By G. T. White, 

B.Sc. (Lond.). 220 pages. 13fi Illustrations. Price 3s. 6d. net. 
' (Post free, 38. 9d. home ; 4s. abroad.) [Jksv published. 

Volume y. — STEAM'’ TURBINES. By H. Wilda. 

Translated and Revised from the Geripan, and adapted to 
English practice. ^ < r press. 

Volume VI. — LIFTING APPLIANCES. '"By M. 

Wilda. [In the press. 

Volume VII. — FOUNDRY MACHINERY. By E. 

Trkibek. ' \In the press . 

Volume VIII.— THE CALCULUS FOR' ENGINEERS. 

. I^y^E^^ART S. Andrews, H.Sc. Eng. (Lond.), and H. Bryon 
Hey WOOD, B.Sc. (Lond.). ^ [In the press. 

Volume IX.— ILLUMINATION AND LIGHTING. 

By A. Blok, B.Sc. [In the press. 

Volume X. — MOTOR CAR MECHANISM. By 

W. E. Do.mmett. \In the press. 

(Sanitary Plumbing, Electric Wiring, 
Metal Work, etc.) 

EXTERNAL PLUMBING w 6RK. A Treatise on 

Lead Work for Roofs. By John W. Hart, R.P.C. 180 Illustra- 
tidns. 272 pp. Demy 8vo. Second Edition Revised. Price 
7s. 6d. net. (Post trc,*. 7s. lOd. home '; 8s. abroa^l.) 

HINTS TO PLUMBERS ON JOINT WIPING, PIPE 
BENDING AND LEAD BURNING. Third Edition, 

Revised and Corrected, By John \S/f Hart, R.P.C. 184 Illus- 
trations. 313 pp. Demy 8vo.«f Price 7s. (fd. net. (Post free, 
8s. home ; 8s. (xl. abroad.) 

SANITARY PLUMBING AND DRAINAGE. By 

John W. Hart. Demy 8vo. With 2t)8 Illustratiohs. 250 pp. 
<904. Price 7s. txi. net. (Post fresr; 78. lOd. home ; Ss. abr^d.) 

ELECTRIC WIRING AND PITTING. By Syd^^ey F. 
Walker, R.N., M.I.E.E., M.l.Min.E., A,M.Inst.Q,Ej|^.^c., etc. 
Crown ,8vo. (.150 pp. With Illustrations and Tables. Pri6c 5s. 
net. (Post free, 5s. 3d. home ; 58. 6d. abroad.) ^ 

THE PRINCIPLES AND PRACTICE OP D|PPING, 
* BURNISHING, LACQUERING AND BRONZ- 
ING BRASS WARE. By W. Norman Brown. 48 

pp. tCrown 8vo. Price 3s. net. , (Post Vree, 3s. 3d. home and 
abroad.) 4’ ' v- [J ust published. 

For^ contents of these books, see List III. 
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THK DSVQLOPMENT OF THE INCANDESCENT 
ELECTKK! LAMP. By G. Basil Barham, A.M.I.E.B. 
Demy 8vo. 200 pages, fi Plates. 25 lllustratiilns and 10 Tables. 
F*rice 5s. net. (Post free, 5s, 4d. home ; 5s. Od? abroad.) 

^ •[Just published. 

WIRING CALOULATIONS FOR ELECTRIC 
LIGHT AND POWER INST^LATIONS. A 

Practi^ab Handbook containing Wfc’ing Tables, Rules, anil 
Formufee for the Use of Architects, %igineers, Mining Engineers, 
and Electricians, Wiring Contractors and Wiremen, eft:. By G. 
W. Lummis Patehson Crown 8vo. 96 pages. 35 Tables. 
Pridfc 5s. net. (Post free, 5ai 3d.«homc ; 5!j||6d. abroad.) 
fc . , • « * Yjust published. 

A HANDBOOK ON JAPANNING AND ENAMEL- 
LING FOR CYCLES, BEDSTEADS, TINWARE, 
ETC. By Wi;xiAM* NokjvIan Brown. 52 pp. and Illus- 
trations. Crow^ 8vo. Price 2s. net. (Post free, 2s. home 
and abroad.) # * # 

THE PRINCIPLES QP'kOT WATER SUPPLY. By 

John W. Hu<r, li-P.C. With 129 Illustrations. 177 pp. Demy 
8vo. Price 7s. 6d net. (Post free, 7s. lOd. home ; 8s. abroad.) 


(Brewing and Botanical.) 

HOPS IN THEIR BOTANICAL, AGRICULTURAL 
AND TECHNICAL ASPECT, AND AS AN 
ARTICLE OP COMMERCE. By E MMANUiiL Gross, 

Professor at the Higher Agricultural College, Tctschen-l,ijpbwerd. 
Translated from the German. Seventy-eight Illustrations. 340 
pp. Demi 8vo. Price 10s 6d. net. (Post free, 11s. hpme ; 
1 Is. 6d. abroad.) ♦ __ 

INSECTICIDES, PUNGICIDE1& AND WEED- 
KILLERS. Dem^ 8vo. About 500 pp. [In the press. 


(Wood Products, Timber and Wood 
Waste.) 

WOOD P,pODUCTS : DISTILLATES AND EX- 
TRACTS. By P. ^UMRSNY, Chemical Engine«r, 

I^pert before the Lyons Commercial Tribunal, Mgml^r of the 
International Association of Leather Chemists; and J. Noyer. 
Tra nsLat ed^from the French by Donald Grant. Royal 8vo. 
320 pp. 103 Illustrations and Numerous Tables.* Pnift 10s. 6d. 
net. (Ptyt free, 11s. home ; 11s. 6d. abroad.) ^ 

'TIMBEH* a Comprehensive Study ^ Wood •in all ite 
Aspects (Commercial and Botaniial), showing diTfereril 
Applications and Ua«s o£ Timber in Various Trades, etc. Tran^ 
lated from the Frendh of Paul CharpentisP- Royal 8v^. 4^ 

pp. If8 yiusg-ations. • Prtce 128. (4. net. (Post fr«e, 138. 
home;|14s. abroa^.) 
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THZ UTILISATION OF WOOD WAS^,. Tram- 

lated from the German of Ernst Hubbard. /Girown 8vo, 
pp. Fifty Illii^trations. Price Ss. net. (Post free, Ss. 4d. home ; 
58. 6d. abroadC) 

{Set also Utilisation of W^oi^c Products, 9.) 


(Building: and Architecture.) 

OBNAKaNTAL CBUENT WOBK.' By Ouvbr 

Wheatley. Demy 8vo. 83 Illustratioi.A. 128 pp. Price Ss. 
net. (Post free, Sk. 4d. home ; 59. 6d. abroad.) -> ^ 

THS PREVENTION OF DAMPNESS IN BUILD- 
INGS; with Remarks on the Causes, Nature and 
Effects of Saline, Efflorescences and Drj^-rot, for Architects, 
Builders, Overseers, Plasterers, Painters ahd House Owners. 
JByr-AijOLP Wilhelm Kbim. Translated from the German of the 
secondf revised Edition by M. J. Salter, F.I.C., F.C.S. Eight 
Coloured Plates and Thirteen Illustrations. Crown 8vo. 115 
pp. Price Ss. net. (Post free, Ss. 3d. horn ; Ss. 4d. abroad.) 

HANDBOOK OF TECHNICAL TERMS USED IN 
ARCHITECTURE AND BUILDING, AND THEIR 
ALLIED TRADES AND SUBJECTS. By Augus- 
tine C. Passmore. Demy 8vo. 380 pp. Price 78. 6d. net. 
(Post free, 88. home ; 8s, 6d. abroad.) 

e 

(Foods, Drugs and Sweetmeats.) 

FOOD AND DBUO§. By E. J. Pa«rv, B.Sc., F.1.C.,F.C.S. 
Volume I. The Analysis of Food and Drugs (Chemical and 
Microscopical). Royal 8vo. 724 pp. Price 218. net. (Post 
free, 218. 8d. home ; 228. abroad.) ^ 

Volume n. The Sale of Food and Drugs Acts, 1875-1907. 
Royal 8vo. 184 pp. Price 7s. 6d. net. (Post free, 7s. lOd. 
home ; Ss. abroad.) 

THE MANUFACTURE OF PRESERVED FOODS 
^AND SWEETMEATS. By A. Hausnbr. ,With 

Twen^-ft'ght Illustrations. Translated from the German of the 
third enlarged Edition. Second English Edition. Crown 8vo. 225 
pp. Price 7^. 6d. net. (Post free, 78. 9d. home ; 7%. L'%1 aj^road.) 

RECIPES FOR THE PRESERVING OF FRUIT, . 
V|!G£TABLES AND MEAT. By E.; Wagner. 

* Translated from the German. Crown 8vo. 125 pp. With 14 
Illustrations. Price58.net. (Post„free, Ss. 3d. home; Ss. 4d. 
abrpad.) f. 

For contents of these books, see List III, 



. ^Dyeing: Fancy Goods.) 

AKT DTEINO ANB STAINDTG MARBLK, 
ABTITIOIAL STCftTE, SOME. HORN, IVOBY. 
ANIbWOOB, ANB OF IMITATINO.ALL SORTS 
OF WOOD. Practical Handbook for the Use of 
Joiners, ‘fumers, Manufacturers of Fancy Goods, Stick and 
Umbr^l^ Makers, Comb Makers, ^c. 'Translated from the 
Germaa of D. H. Soxhlet, Technical Chemist. Crown 8vo. 
168 pp. Price 5s. net. (Post free, 3d. home ; Ss. 4d* abroad.) 

(CeUuloid.) 

ClSLLULOID : Its Raw Material, Manufacture, Properties 

and Uses. A Handbook for Manufacturers of Celluloid and 
Celluloid Articles, and all Industries using Celluloid; also for 
Dentists and Teeth Specialists. Bj^ Dr. Fr. B5ckmann, Tech- 
nical Chemist. ^Translated from the Third Revised German 
Edition. Crown 8vo. 120 pp. With 49 Illustrations.^ P,(i^ 5s 
net. (Post free, 5s. 3d. home ; 5s. 4d. abroad.) * 

(Lithography, Printing and 
Engraving.) , 

practical lithography. By Alfred Seymour. 

Demy 8vo. With Frontispiece and 33 Ulus. 120 pp. Price 5s, 
net. (Post free, Ss. 4d. home ; 5s. 6d. abroad.) 

PRINTERS’ AND STATIONERS’ READY 
RECKONER AND, COMPENDIUM. Compiled by 

Victor Gr aha*’.. Crown 8vo. 112 pp. 1904. Price 3ffi^6d. net. 
(Post free, 3s. 9d. home ; Ss. lOd. abroad.) ^ 

ENGRAVING FOR -ILLUSTRi^ION. HISTORI 
Ci^ AND^RACflCAL NOTES. By J. Kirkbridb. 
72 pp. Two Plates and 6 Illustrations. Crown 8vo. Price 
28. 6d. net. (Posf free, 1^9d. home ; 2s. lOd. abroad.) 

(For Panting {/tks, see p, 4.) 

(Booltbinding.) 

PRACTICAL BOOKBINBING. By Paul Adam. 

Translated from the Germain. Crown 8vo. 180 pp. 127 Illfls- 
trations. Price Ss. net. (Post free, 5s. 4d. home ; Ssi. 6<^ abroad.) 

(Sugar Refining.) 

THE TECHNOLOGY OP SUGAR: Practical Treatijse 

on the Modern Methods of Manufacture ofJ9ugar fromHhe Sugar 
Cane and Suga Beet. By 'John Gbddes McIntosh. . SbeonA 
Revised and Enlarged Edition. Defly 8vo. Fully IlIustAted. 

pp. Seventy • Six Tabfes. 1906. Price lOs. 6d. net. (Post 
free, 11& h^ej^lls. 6d.#ibrdlid.) ^ * #• 

iSee^** Evaporat^g, Condensmg, etc.^ Apparatus," p. 9.) ^ 
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(Emery.) 

EMERY ANB THE EMERX INDUSfeY, Trans- 

lated from the German of A. Haknig. Crown 8vo. 45 Illustra- 
tions. 104 ]fp. Pricc5s.net (Post free, Ss. 3d. home; Ss. 6d. 
abroad.) published, 

(Libraries,, and Bibliography.^ 

CLASSIFIED guide TO TECHNICAL AND COM- 
MEBCIAL BOOKS. Compiled* hy Edgar Green- 
aVood. Demy 8v<^ 224 pp.* 19(M. Bcin^ a Subject^’i^t of the 
Principal Britikfhi* arvd « American Books in Print; giving Title, 
Author, Size, Date, Publisher and Price. Price 5s. net. (Post 
free, 5s, 4d. home ; 5s. 6d. abroad.) 

HANDBOOK TO TyiE TECHNICAL AND ART 
SCHOOLS AND COLLEGES O^’^THE UNITED 
r?I5NGDOM. Containing jparticulars of nearly 1,000 
Technical, Commercial and Art Sclpols throughout the United 
Kingdom. With full particulars of the i^ourses of instruction, 
names of principals, .secretaries, etc. DemySvo. 150 pp. Price 
3s. 6d. net. (Post free, 3s. lOd. home ; 4s. abroad.) 

THE LIBRARIES, MUSEUMS AND ART GAL- 
LERIES YEAR BOOK, 1910-11. Belnj; the Third 

Edition ot Greenwood’s “ British Library Year Book ”. Edited 
by Alkx. J, Philip. Demy 8vo. 288 pp. Price 5s. net. (Post 
free, 5s. 4d. home ; 5s. 6d. abroad.) 


THE PLUMBING, HEATING AND LIGHTING 
ANNUAL FOR. 1911. The" Trade l^eference Book 

for Plumbers, Sanitary, Heating ^nd Lighting Engineers, 
Builders’ Merchants, Contractors and Architects. Quarto. 
Bound in cloth and gilt lettered, Price'' 3s. net. (Post free 
3s. 4d. home ; 3s 8d abroad.), \ * 

Including the translation of Hermann Rec^hagel’s “ Kalender fur 
Gesundheits-Techniher,” Handbook for Heating, Ventilating, and 
Domestic Engineers, of which Scott, Greenwood & Son h^ue purchased 
the sole right for the English Language. 

SCO*!,. GREEBWOOD &-30S, 

.. He^bnical anh tTrahe Journal f^ubllsbcra, 

' 8 .BRI3ADWAY, LUDGATE, LONDON, E.C. 

1 * ‘ 

Telegraphic Address, "^Printerles, London”. 


^une, 1912. 










